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Abstract: 

A digital filter is an FIR filter having an interpolation rate "x". The digital filter 
includes a plurality of delay devices through which serial data is input and a plurality of data 
distributors distributing data output from the plurality of delay devices to "x" signal paths using a 
time division method. Each data distributor operates "x" times faster than a serial data input 
rate to distribute data to "x" different paths in a time division mode. 

Preferably, based on the symmetry of digital filter coefficients, only digital filter 
coefficients corresponding to half of taps at one side of the digital filter are prepared, and data 
output from a pair of symmetric delay devices is input to a single data distributor and distributed 
in the time division mode. 
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(54) 01X151 glEI. CIXliT Mm XHEI ghH a! MAI *HI 



e aa°i axis np^, xuh se.Kxb a^sjasi fir naoia. oi p xi m me\^, A\z\m aioia 
?\ 2m£{i= xi 2 fi^sh ^esi us ciioipg aiss g^oii sjsh x^h 

£| AH^ Cf» 4!S ^UHSfe ^S| QI0IEI MUH^ie ^^Cf. *t CIIOIEI SOH^ife, AlPil HI 01 

EH £J EJ<* 31 01 MSI xtJH^ SS[6F01 f xJHSj AHM OS AISSS BIOIEIS ^HH^D. 

dha^is^ife, a xi s hp i\\^m°\ cussi oigmoj, axis upsj a^si soil cHgsfe p 

X|g HP 3114^3 ^bloH ¥2, CD SSI 91X1 3311011 2iur » »S| XI 0 fi^Sj ^ dlOIHB SfU 

SJ CilOIEl SUH3I0II a^SKM, ^ QIOIEIB A|S» gHHSa. 

£5 



SAf/AJ 

£ 1SJ (a)fe P XI S M^oj nhfjE, 

£ 1Sj (b)i= 4bH XII ^ MZt-Sj P XI S <M^oj ^as, 

& isj ( c )^ p xi m upsi <m^oj n^c E( 

E 2SJ (a)fe Oil ^D\mo\ El^£l = P XI S <M^S] SJ3IS EAIS £3, 
£ 2Sj (b)hr 4dH XII S M2_^S| P XI S &m.m 5EA| el" £^ , 

t 3^ s as si p xi s hpsj e^j- ^ipm ^se^i sa, 

£ 4^ S »gS| P X[ m ^ P CHI AH Ah§£J£r QIOIE) ^HIPISJ §5*8 ^S^l ?|& EB, 
EE 5fe S «9S| ^AIOII 1S! PXIS HPSJ M^E, 
^ 6^ bunoiisi P XI ^ HP2J 

£ 7SJ (a)fe s^XKffltt*) " *CHS(ffl»»)S| PXIB ^II^^SJ ^F^g £AIK SB, 

£ 7SI (b)te CHU 3311 (Ml 23H°| QXIB ^t^^ UEft« £S ( 



£ 8SJ 
IT ^P 



(a)^ S ^SSJ ^AIOII 1011 3 el- CI XI if ^EiPh XII 1 ^ EH Oil M°l t CH§] a?||0|| 



9Ji^ CI XI 
^ P XI m 

c\x\m 

8°i (d)^ s ^s°i ^aioii ioii ae axis ^ei^h ^eh 4011 mi 9, chs a?iio« axis 



£ 8 S| 

^a 311 

£ 8S| 



(b) ^ S ^gS| ^AIOII 1011 3 eh CIXIS ^P^^ ^EH 2011 91 m W2\ , CHU 5^[0|| 

£Aleh £2, 

(c) h: S ^gSJ ^AlOll 1011 3e[ CIXIS ^P^^ ^EH 3011 &g CHSJ, CHg &^| Oil 21 i 

£Alel- £2, 
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na n\^m ^Mm ££, 

£ 9^ s agsi ^aioii 2oii a» cizi* a a on aiouHBi, Qioia ^oh^ihj m*ts ^s^i as £ 
£ iog e »g°i ^aioii 2 oil mm c\x\m na°i m^\^, 

£ 11g QIOIE) SdlPISI £l^£, 

£ 12£| (a)fe CilOlEi SWPI3 Q|Oia°J SOIM £A|& £3, 

£ i2°j (b)^ Qioia swpi^i m^m uaufe aoi^£, 

£ 13°l (a)te S »S2| AIAIOII 30il SB PX|» Ha°J 3IS3I S^S «a8^| fl» gS£ ( 
£ 13°l (b)fe S 41 A| Oil 3011 SB PX|» 192] ?Xll3°] s^g tfSS^I flff sl^£, 

£ H£r e ^ At oil 3011 mm c\x\m na°i M^1£, 

£ 15^ Qioia SUH3I2I =?gm UEILH^ M^£, 

£ 16°J ( a )fe #EH 101! °i01A-1P4 QlOia MHH^I^J QIOIE) m^ S^S UEILHfe SS£, 

£ 1621 (b)fe 2011 2lO)A)°l 01019 »HH3|SI HI 01 El ££( LhEH4){= 3£E, 

£ 1621 (c)te #EH 3011 °i01A-1°1 QlOia SUIPISI Q|0|Q m^ g^M U- El- Ufe 

£ 16°] (d)fe- #EH 40II &OUH°| QlOia SUH^l °J QlOia UEHHte ffl££, 

£ 17°] (a)fe S »S°| 41 Al Oil 3011 °iCHA-1°j QIOIE) SUIPI2I ^ Q!01E)S] &0\m LhEHHter EfOIS 



£ 17°] (b)^ QIOIE) ^UH3I°] I xH^ Q|0|E|£| ^t)H SgfS UEHHte EfOI^'i 
£ 17°] (c)fe QIOIE) SWPI2I Q xHy QIO|E)°] ^UH S3S UEI-LHfe EFO|°'i 
£ 18S QIOIE) ^UH^!°4 QIO|E)°] £OIM £A|& £2, 

£ 19^ g »ssi ^ ai oil 4oii. mm ax\m WE\°\ M^£, 

£ 20^ g as°| 41 AI Oil 5011 CIXIB Ha°i M^1£, 

£ 21a s sg°i ^ ai oil 6 oil mm P XI m i9°J M^£, 
£ 22£r g ^§°] ^ A| Oil 7011 mm W£l §»2| M^!£, 
£ 23^ & ^g°] ^ Al Oil 8011 mtl &X|°j M^£, 

£ 24^ g s*g°i ^ ai oil 9oii mm m& SflHI S^£, 
£ 25^ s »asi ^ ai oil iooii ae s<m sx\si m^£. 
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PXIB IB, PXIS «5J gfB ai s^i SXK 



as a oi a. 



m UIMSJ QI0IPS, xUH sISOII °JoHAH (m • x) U|^£J QlOia^ SHQ, 01 (m • x) dl^Hi Q|0ia§ 

ci xi m naou 2mmo\ pxib mtz s?, m^s xchi aigimoi ci xi m me\m xis 

S^Sj ^(^H§ ^IXIAPSJ 94*(i&»)):?l- iCJI^a. SES. PXIB liasi ^ xdH^ 9 

a. oi an soil, ci xi m nasi ^bi 2^01 schshq, ci xi ir ieii \cmm 3^011^, 3 

SCIBD. 

EE», ^ 3ISHJ A|£|^ QlOiaS, 2t 3I#D^P Q XI & XHSJSfe 3^0]fe, C| XI m M Ei 

smi aa. 



M'SW Oi<=?JlXt5ft: Jl^^l MM 
g ^ h SHJ 5fU^ = CI XI IT ^11 x(xbr 4 0|£J£| Xf2^)UH S2tSK>1 XHEJSfe 3\^m §fe f Xj 

^ui 2^§oisah ^sa c\x\m we\m mssfe 201a. 

S ^S2J CI XI g ma^, AISJS QIOIEPf £J^3*= XI2 H^2K XI £ fi^ 2|2t£| 

QtOIEiM AIMH" xJHHJ AH^ Pg g^Oil ^HHSfe Ql 01 EH gHIPIS 2*3, 

aioia strife Aiais aioia°i aioiMsi xuh^ e^&a. 

Qioia ^bH^i^h n^o^ Qioieia ^uh&[ s^k cixim h xHasfe aioia^ s ch qioi 
a°i a^oi ys, xie ^shhj i/xois g^i cch^oii, ^=^&°j xi^ s.^s\ 

^n^t i/xs 3D. 

SEel, ^ m<£S\ CI XI ^ ^a°J H^^lel- ^ Al Oil CHI Si 0) AH ^ , ^ Q|0ia ^UH^I°J QIOI B1 Oil C| XI m 

SEel, e ^SHJ CIXIB ^a°J ti^^leh ^AlOjlOll 2i01AH^ t QX\m mE\m Xll^(zero) LH4 h i a 

se&, s pxia ^a°i issie ^aiohcxi aioiAH^ t pxig ^a n^mzi aisi^s ois 
moi , p xi ir ^a^j m&°\ mow o\mo\^ ^i^e.^ ^disH ens xi ^^1011 °i 
#£i xi 2 fi^sj at ciioias bi-uhj qioi a ^ufPiou a^sKs, ^ QioiaM M^m ^^^^ £ 

bHe^P. 01011 Q>ej, CI XI ^ ^a 3I^°J 4-, ^<i^l°l 4^ ^ 1/2^ » 4^ 9iO . 

SEe[, « ^S£J PX|» Ha°! P^ bh&s|» ^A101|0)l SiCHAH^, CHS) flXI 35II0II e[ «£| XI 2 

fi^^J 2| QI0ia« AIS» gf^l££ SdHtf CCH, 2|^£| QIOI a 21 ^OH AH^ yen g^ifo^ 

ehP. 

^el, ^ ^SBJ P XI ^ ^a°J OB d^^i^ ^A| Oil Oil SiCHAHfe, 2 3IS°J AIP^ QIOiaM P^sf^ 

oi 1 ?iis£j Aia^ Qioia^ 3 aip^ Qioiae, CH§ ^P^HJ ^4^B°I XI ^ 

o.±o\\ gj^moi , aju ^i xi &31011 aife ^ ^21 xis ^ ^^^im >i^ah A\mm^ m 
mmo\ f 2 3ii»si Qioias. ^ ^^ism ^^ai^ixi a a ©km, sj^^^^ ^ ^ 

a^QBi aioias ^£.letCL 

oi on a>dh xi ^ fi^4^^ m$\°\ 1/x^ 3 §^ ^iu^br 2/x^ xi^soi , ci xi m me\ 
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4s ^ ^ DlttJ\2\ ^£ §2H2| 1/xS SD. 

EEB, S BS£| P XI IT HP£j b*BS|ff feS A| Oil CHI £lOUHfe, -Q£>eH), EEB P 

g^ab- 2 qioihs/h ahs ^imafe gioipm msbcl ahs ^mafe 010191=, 011s m& 

PXIB ¥<y *£!0|| AtSSte I £!S QIOIEia Q <M^ QI0I6I0IQ. 

EEB, S B3£| PXIB HP°i P^ bfBS|B ^AlOllOil 2101 Alt, PXIB HPS^P »aigoi 

1 2 jissi hi 01 ei m &mw o\o[o\ f warn igsfb ^ ^3 mjse ohaea. 

EEB, S »3°| axi» HEiE>l dhBSIS ^AlOjlOII 2lO|Alte, £|SM S«e HI 01 El » 

S»8hX| &g 01 01 El e 01^ 6«g d^6h01 m^m ^ 6!iSi:M« DfafiD. 01 &™D\Si M0\ 

Oil S\oW, QPSK(Quadrature Phase Shift Keying) £^ OQPSK(Offset Quadrature Phase Shift 

Keying) £^ M^M e^Bfe >!S ^teSWI BQ, 

eeb, e as si L\x\m uphi am uhBsie *jaiohoh ^chah^, asa@ 2 ^eni c-hoipoii ch^ai 
^ 2 sssi ax\m me\ n\^m euisKM, ax\m we\ j\\^m d^^s Ahsea. 2 pxib 

iJEI 3|| ^fe SISSI £iafO|M(rewrIte)tt ^ Bfe 5101 WBS|»Q. 

eeb, » Bag axis heisj p^ tussie aAioiioii siot/nt. pxiit heiouh Atssfe mm\ ^ 
m^m ^B(5r»)2£ sa. 01 s?, p*ib hps¥ei #^a^ 2 sis aioia °i mm ooi^m s 
ssfe pois ^§ use aheste 21a ^^ao. 

^ BSOII CftS£, C| XI IT x(x^ 4 0I&2J Xh240bH MyslOl HE|8fe Z>|^§ Xi^dl 2 

^soibai ^iej ahs^ pxib hep* *jb£p. 

eeb, e «g°i e<y safe, *^b xuh My p xib i9i ^uiefe m±i sxioia. pxiir me\ 
fe. o/a s&a°i <m^si Q\°*m imo[D\ ^ioH Ahsar 4^ &a. 

EEB, ^ BS°| SxISJ d^^B § EH CHI ^[OiAi^, P XI ^ S Bi CHI SiOjAHSj 3||^g ^AlZfo 

^ a^lShOI ^P2J OI^M ^j^SI 2ESS°SJIH, 2 3||S°| ^<L! <il^oj 0 |= 2XH ^^Al^iP. 

seb, e asa sag ob bhasie ^aiohoii ^oiah^, qxib hp<>i ^rn^s sias^i 

S B9 0II Ojse, PXIB OIS S^ICHI AhStt ^ 2^^, H£^r, H^, XH^dl S^§OISAH ^88!, £1 
=R2\ #a| 4I8SD. 

S »SS| ^,01 a 3 *2| =s| f ^2 H 01 aj ^B §¥ 510] i§5fb OlShSI 

^AHIB ^AIOII^^P P^ S^oH^ SIOID. 



OISK » aS2J ^AIOIIOII CHS^Ol £21 SSWOI ^SBP. 
(4IAI0II 1) 

s ^Aioiisj pxiB- ^p^j axil £ soil £Aiea. oi pxia- ^ei°j a mi ^p^oii chsh M^m 

D\ 2 Oil , £ 1-£ 4M Olgmoi £ 5°j P XI ^ WE\2\ ^§1 ^SBP. 

e ^AIOIIHI P XI ^ ^P^ ( Xll^(zero) fll*]°j QIOIEiM SZlsfb ^l^e SL^M xD[ 421 

FIR(Finite impulse response)§ PXIB ^P(4bH HIS SZ! HEOOIP. 

4bH Xll^ ^P^ f 01IS §2 £ 1°l (a) Oil £A|5fe SUf SI^ £fe P XI ^ AjSp 

mOj, 4tiH°l HIS LH^(ft#) ay fldlB ^^l^SMi, £ 1°J (b) CHI EEAISh^ 51^r 4 
UH My OI 4HH My dsQII CH SKM ^^(ft^isum of products) <£&m 4JAI»0II WO, 

£ 1S| (c) CHI UEFLHfe 23f PXIB ^P Mil ^fe 30ia.- 

S ^AIOIIOIIAH^, £ 2BI (a)Oil £A|6fe aoi £IM CHI ^^1^01 1 EE^ -12| QlOIP^r 

E]^@P. QiOIPHJ ^'^ ^^|^ TsOIP. EE, 0im°J ^§Oil 9JiO\M , 1/TsM ^JM ^IIOISEm B 

P. 

PSWI, £ 22\ <b) CHI £A|6fe d^£^ SOI &m QIOIP AhOI CHI XilS Bll^^l 3:HS| QIOIP^^ 4rEJ^Q. 
OI Oil OO QlOIP^^r 4dHS £J CH , PUB BEIOII 2*ICH AHHJ ^|X|^PSj Q|0|Ei a^ ^^l Tfsfer 

&m qioipsj gj^ ^^i tssi 4hhs aa. ee, oish°i ^soiiah^, i/Tfsm ^he§ aixi^psi a^ 
eiioisejiQ bp. 

013*1 AH , 0, 0, 0, +1°J AIP^ QlOIP^h ailXI^POII EJ^E HB^BP. 3M°J EJ^ AIP 

^ Eiioip^h ^jn§ ^iixi^pms a^soi asoi a 3011 saisich 2iD. 

£ 3 Oil 2*101 AH , ¥^(101-104)^ 4I^S aiXI^EI ( XI &D\ ) °J ^ B°J ^l^ ^XKXI2 S^)g U 

PLHH, ^S(111-114)fe PXIB ^P ^14^31 ^1^ SISM UPUjOl ( ¥^(121-124)^ 

Dim UEi-um , hi-h4^ ox\m we\ y\=»m upyip. 

£ 3°S¥P S^B dr2r SOI , &||X|^EimOil , 2^ #^OII ^^IShOI GIOIP 101 ^^OilAH 

¥P ?^2S B B*l a^£IH ( 01 CHI Oft ELF h1-h4^ ^X^^S 

OI^IAH, h1-h4 ^ CHL^ sfUPh #^£J^ 51g 4^H°J &XI- S 12H0ICN, 0| UH OB 30W BXF2J m 

ms s¥ his ai^s a ch 910. nfdun , a 3£j sisoii aioiAH, enxi^psi qioip 

m Al^f)- 5^ yXhO||AH¥P &XhS ^UHSUl, qioip^j- ^uhsich &XI OB 
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01 mow ^SfOl, S «AIMI0||/Hte, £ 40)1 £A|5fe Q|0|E) ^dfPIM MBo\0\ , £ 3£| §3h£| 

^. £ 40)1 &0)AH, SH4SI P|2| ^»(10)0llfc QIOIE) 101 ^a1£IO) &CK 01 ^ EH Oil At. QIOIE) 
^dH^K^I X| £]^)(20)^, QIOIE) ^m, £JM fllOI^SJ 4UH°I B»(21) -&XK24)0)I AlSfhS! 

UHMSfe *JlSe>a. 0| CHI CD-El , 4JHHJ E+XI- 0UT1~0UT4S¥E|{=r ^J^SS hi -h4^h 

e^sjoi, £ 3£i sisa wd\°\ x-\z\d\ Aiasa. 

£ 4£| SISOII SiCH AH , £||X|^E)£| E+^i= £ 32J fflSSI 1/4S £J 0) , S|S3> CH^ Z^»SQ. 

^I— — aiXI^E)^, 01IS MS D^SJ DM 1^111 Q& S^SFOj ^££|H^, \cm& S^Oil H^O)l 
A) 4^el §^3^| 9 0}. IH5I/H, 4HH^ ^IXI^OBl 1/4S §0)1 IH2I, ICS) 

^£i£lCk 

SEeh 40H MZhS AiaSOIIS S^sHQ, ^|°§ a)IX|^E12| §sf ^H^S 4UHS » Hfi:>h £0), ^bl 
S^B) flag ££B 4^ 2A0-. ^r, 4tlH SZtff Gil 0| EH S &)|X|^E|0)| gj ^ Sfe 3^0)|{=, CI XI 

m ma saisi ^iikok mzjs ssfxi s^hj 4uhs £j»i @cl 

H2HU, S ^A|0H0)|A){=, M^S2| Q|0|E)S <HH^ aiX|^E)0)| gJ^SKH, 3 El^t £)I0|^°| 4dH°l ^ 
HF^S GIO|E)g SHHSSSW. PX|g HE)°i W¥0)IA) 4HH ^g^jo^ i^a^l tD)^0)|, Q|0| 

E) gsf ^IU4*ter ^^mXIS, ^HI§ £||X|AE)£| 4bH S^S 41SmX| 8>£- 

s^a- e^ei ^e^s s^me oio)i mei ^ai xhss see ^ 21 a. 

OI^Ol g ^AIOIIHJ CIXIB SE1£| ^SOID. OISK £ 5S OlSShOl S ^AlOflH) CIXIB HE)£J ^ 
Hf S^OII CHm 01 ?x||*|os S3 SO. 

£ 5£J P XI ^ HEfe, 3hSE| (4200)3, DH M^'Se(XI2 r^Xh) (4101 -4108) o|^0)X|br 
3IX|^Ei(XI2:?|)£h eJ^^2F U\D\ 1:40] QIOIE) SHH^I (421 1 —4218)^-, cixib ^eh 

h1-h32M Xi&ofe P XI m mE\ £|^(4301 ~4332)» f ^^^| (4401 -4432)£K 

^^^1(4501 -4528) £K QIOIE) ^^^|(4600)M ^UISCF. 

QI0|E)(Dfn)^ SJ^ BXK4001)^¥E) ^JM CLK1 (4.096Mhz) 0)l ^^1^01 EJ^^ia. 
CLK1^ M^l SJ^ &XK4002)^¥Ei EJ^SCf. 

3^EH(4200)^, &XK4003)^¥ L 6) EJ^£l^ t CLK12J 4dH°l ^H^°J wt^4 CLK4°I Ei^^S 

1¥6) 4^UI 3l^m^ §S[s ^^l^o^ 51^^ r dv 1^H°I ^^e^a. 

QI0IE1 ^HH^I(4211-4218)^, BXh AM EJ^S^ QI0|E)g 9hSH (4200)£| ^^0)l ^^IShOI 4^H°| BXh 
Y1-Y40)! A|ME h ^^^ ^tiHe^CK 

^ QIOIE) ^HH^I0)| 2^0) AH f mUSJ BXKWIB MS, Y1 <y^£JO) S?, Cf^ BXKY2-Y4)°J 

31^^ Xil^ 5)1^^ HS^Cf . ^^eh dm ^01, 01 QIOIE) ^HH0)| HJoHA) ^i^|2^ 4 h H oj x] \ 

£ 3 Si ^ 4^¥Ej£ bF£f ^01, ^ Q|0|E) SdH^I^I- QIOIEjg AI^E^^^ - 0H1 k Wt Q | 0 |E) 

SI MUHxHCHI CDS 61- 01 4DHSJ SJHSMI SD. 

^, £ 521 QIOIE) ^UH^I(4211 -4218)011 £!0)AH, Q|0|E)°| S^fl^/H BXh Y10I d^£)0) £IM HH^I- 
^EH 10IH, QIOIEISi e^xH^A) BXI- Y2^} <y^|£|CH 9im W3\ 4 h EH 20101, OhS^^I^ BXh Y30I & 
^3CH (EH^f- £J"EH 3, BX} Y4^h ^§"30) 9im W3\ ^EH 401 CI. 

^ 4 h EH0)| 2iCHA)2| 2i 1,^ H(z)^, a§ 1-^^^ 4£f ^0| 9CL 

^EH 1 : 

H(zy=h I +/?5z-4 + ^9z-8 + //l 3z- 124-/; 1 7z- J Iz-20+/i25z-24 + /i29z-28 

^EH 2 : 

H(z)=*h2z-\+h6z-5+h\ 0z-9 + /? L4z- 13 + /?18z- I 7+/?22z-2 1 +/726z-25-h/?30z-29 
^EH 3 : 

/y(z)=/;3z-2 + /77z-6-+-/ 7 | ] z - J 0 + /; 1 5z- 1 4 + /? L 9z- 1 8 + /?23r-22 + />27z-26-i-fc3 Jz-30 
^EH 4 : 

/y(z)=/;4z-3 + /78z-7-+-/ ? 12z-l 1 +/?16z- 1 5 + /?20z- 1 9 + /?24r-23+/r28z-27+A32z-3 L 
Ah^| 4,®hAi ! LHXI 40)1 SiCHAH ( z-tn^ mxl X\&m UEhbijCK 

QIOIE) ^dH3|(4211-4218)H| ^l^o^^E) ^^3^ QI0IE|0)|^ ( ^^^1(4401-4432)0)1 £[0)A), ^^eh 

1 mxi 40)i nfdf, ch#s^ ci xi m me\ hi-h32^h ^6^ea. 

^^^1^(4501-4528)0)1 2|oH, 4^H ^EH°] #^ QIO|E)OhD QI0IE)£J 3^01 OI^OiSQ. 

QIOIE) <y^i^|(4600)^, EJ^ BXh A1 -A40)l AIMlT^o^ o j ^ £J - ( aheh i-a^ 40i | Qjgsfe 2j Ql 
0\E\m CLK4CHI e^loH ^xl-^o^ 6j^moi &XK4700)^¥EI ^^ehCK 0|g^)l o^OI 4UH ^ 



39-5 



5 JH m ^\ ^ 1 999-006325 1 

£ 60ii dimoiia C| JIB WE\2\ =?-gm UBfc«CL 

£ 6S| CI XI S HEiOUH^r, £|« PIO|Ei(Din)M 4UH 1004)0)1 AH 4bH M£*B QX|» Uaoil 

8JS|&CL 4UH S2i a|^(1004)fer M^J (4.096Mhz) °| 4fcJH°l CLK4 (16. 384Mhz ) Oil AH g^Cf. 

01&1& ^soii 9io\M , p xi m me\m ^ssfe -h^m aixi>ia(iioo)s] e^fe, 1 &m°\ ui^^(pioi 

a^)M n2§ SHQ, ^^§1 x(QPI/d*=- x=4)^ eh n • xB^^ gcH ( S£hM xCHI diaioH eCHSI- 

EEeh, 4HH^ £11X1^9(1100)^, 4UH SZI £1^(1004)21- OhSh^XI^ 16.384MhzOII AH "Q^o^ SSfih H 
filH 2iCH , 0| ¥S Oil A) 9 ^d| £<*0| HQ. 

oi chi ymot , £ sbj s ^aioiihi ci xi m a en chi &ouh, <hh^ &nxi^a2i &4*fe. 1 &M2i choice 
m mmm e^(^, nejoia a^i eeh^oil e. e°i axis naoii dioH aixi^asi b^{= i/xs 

XH^SCL d^AH , CI XI & HaM ICsfth 3^2] £! *i&W 4* 910] , IC ffi 3 icm gxiiafe 

SXPI3I2I r^^aCHI ^ lOi 8^1 SQ. 

EEeh, 3IX|^a2] =^ £JM M^2j ^El^m, 4.096Mhz)2f §^5l^ £PI dH ^CHI , 

xUH S^Bhacm mCHEJE, 01 ¥^011 AH 4ib| 2^01 ^CH£j^ 51 B gJJISCL 

OldlohOI e 4!A|0j|21 CIXIB ^ EH CHI DCf^S, ^£2] Zh^sL ICsfeh S?^ S^j aj^ qj jH^dl 2 
Sja» £St ^ SICL 

(4IAI0II 2) 

agOIL ^ i, h @2J ^ A| Oil 2011 U\mO\ ^SehCL 

S ^A|01|2j 4dH XII S MZh FIRg C| XI 9 Ha2| £ 10011 £A|ehCL 

01 CI X| g ^E)°| =?^0\\ Q\mO\ M^S\D\ 2 CHI , £ 9g OISWOI £ 102] ClXlih iJ&2j ^§0il 

choh «gea. 

g 4iAI01|2J CIXIB Ha^, 3^ eh ^AlOlia OfSh^XI^ AISS &*»2| QIOIH ^tiHOII 2|oH xdH ^Zh§ 

irsehCL oi oil ¥:nmoL ^^xKfflR*) • ^cns(ffl»«)2i pxie ^ a chi ^chahsj ^ 3i4*£toi & 

^ CH S 2J 5*M OlgoFOI, OjIS IS 5^ ^l^^m ^I^^^AHS ?ii 

g§M semoi, ci xi m we\ ^i^°i 4^, ^<i^i°j ^ si 3^:>ihi 2^e[ ^aioiisj 1/2^ 

mo. 

OISL OIBHeh ^ ^AlOllHi ^Ei£J CHI Q^OI ^x-il^jo^ ^geici. 

FIR CI XI m mE\~r ¥1^ 4- 2iDH 5^ 0|g0| ?±t} . ^|<M ^|^ ^^01 

^p^ah^, fl^r sn^(^ ai^^^ ^|Af cH^yon ^|oiafoi dieoixi^ e^joi tasm ^ 

^CL GQEUH, CH^ XHlei: IE11 C| XI m WB^. ^^Sfe 3^2f ^01, ^|^ 2H^0| ^6fb 5101 dh 

01 ^| AH , FIR HEW ^|Ah ^ah - ^>HB, Oim^J 4^^^ 5 SEb ^^^! 62J ^^jOICf. 
hnt — h A/- /?* 

/////— -hM-m 

B, ^^1 ^Sf^iOfl 2*101 AH , ^PSJ ^(=^^)0!H, m=O f 1, MOID. 

4,^Aj 5 - ^Q\*j(i%mm) WE\0\\ QjoH ^^O, QS D\Q\%(£rMffi) ^ EH CHI CHoH £^CK 

a>£IAH ( MOI °^(^^xKfHSc^))0|I2, SEeh ^I^^OI CHi!(^l^«)eJ ^ FIR ^EH 

fe, EE 7°\ (a)0||.£Aie bha C|X|^ HP ?||^S| HH « M ^^Q. 

£ 7£J (a)0|| £A|b^ ^EH^, 32^H°J C|X|^ WE\ fl|=^M 32 il(I!E{H] x^=32)°J ^E)0ia. 

SE, £ 7S\ (a)0]|AH, ^f^^S S Ssl UEFLHIQ, Ail^^^ 2f CI XI S 3I^°I LhBUiH 21D. 

£ 73 (b)CHI £A|6fe bha aoi, £ 7HJ (a)CHI £A|£|^ C|X|^ ^9 ^l^^g H Oil &OUH ^¥ 
CHSOI S S^OII, AH^ Sxl^ ¥lx| a5ll(^ t CHS2| mx\ SH\)0\\ eh S E) fll^SJ 

AHs£ ^^hOICK ^ ^AlOIIOilAH^ 01 §0il ^^^01, Oj|S MS H\^(]6J\\91 

m oiss^oi 32 gsj me\m ma ch^ ?}±§\m ^ 2ia . 

£ 8°i (a) -EE 8°J (d) ^t^, ^AIOII 1 CHI AH M<gm C| XI B ^E)3 #EH 1-^> h EH 4HJ ^I^IOil CHSmH 

gi^oi, at ^EHoiiAH A^ga^ ci xi m ma m &m. assi ^^i a^ioii ai^ 51 ^^s^ ua 

2IO. 

2 s el: ^A| Oil Oil AH ^Sel tdhSh ^01 ( gj^^a ^^^^F 1:401 Q|OI EH ^UH^I°I t^B2^¥Ei 
QIOIEI^h 6fEH 10ICK 

OI 4>^EH 1011 AH A^£|^ ^a ^14-^, £ 8£J (a)01l AH A^o^ ^AlSf^ bhSF SOL hi , h5, h9, h13 f 
h17 r h2L h25, h290|Cf. £ 8HJ (a)OilAH StfiS £A|5fe dfa SOL h17^ h16^^ CHflltt 
4^ 2iHCM t O^^UI^ h21£ h12S, h25^ h8^ ( h29^ h4^ CHXII* ^ 2iC> . 

CCf^AH, ^EH 1011 2iOiAH^ ( hL h5 f h9, h13, h16, h12 ( h8, h4BHl o^fe ?il^Sg Olg^ 
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01 3 a- aais ^urnfe 301 n^ma. 

£ 821 (b)te. #EH 2011 &l 01 A) 2| , C\X\m H EH 314^2] CHS! &D\\m U QUI 31 21 Ch #EH 2011 
Ahg£]^ WE\ 314^, £ 82] (b)Oil AH Ahflog SA| SOI , h2 f h6, h10 f h14, h18, h22, h26 
h302] 2| ^OlCh B, SttfiS £AIS btt» aoi, h18B h15^ CH xHI S ^ £1^01 , Dl&D[X\g_ t h22 
t= h11S, h26£ h7^, h30S h3^^ Q]x||B 4* £!Q. 

ajfifAl, ^JXIIS^, h2, h6, MO, h14, h15 ( hi 1 , h7, h30|EIH Bfe £^ SB^SI 314^^ OlgShOj *( 

a a em 4>ssfe oi Di^ia. 

£ 82] (c){=, ^EH 3011 &OUH2), CI XI & H61 D\\^2\ CHS £^IM UBLHH HQ. #EH 3011 &01AH 
AhS£1^ me\ 3tl4>ur, £ 82J <b)CHI AH M^og UEHHte bh2f &0| , h3, h7, h11, h15, h19, h23, 
h27, h312J 2t 3I4>0|CK 3, SSIS £EA|Sfe &0|. h19fe M4^ CHxIIB 4> %l°Q\ , Ut&D\X\ 

S h23^ MOH^, h27^ h6^^ t h31g h2^ CH fl| W 4^ SICK 

CU2MH, MlM^bz, h3, h7, h11, h15, h14, MO, h6 f h2EO 6fe S&2| ^114^1 0|gSK)| *|S 

xnaie ^ssfb 501 ^ma. 

£ 82] (d)fe, #EH 4011 &01AH2J, C| XI S H£| 314*2] CH S a*IB UBUI2 21CK #EH 3011 AH AhgSJ 
HE] fll^fe, £ 82] (c)01IA1 Ah^o^ UEHHte M2!t HOI, h4, h8, h12 f h16, h20, h24, h28, h32 

21 ^ 314*01 a . B, s^HS ^Alofe HI-2F SOI, h20^ h13°^ CHSIS 4* 2A°01 , O^fXI^ h24 
h9^, h28S h5^, h32£r h1S Qix]\m 4* £JCh 

HI-BIAH , ^JXIISfe, h4 t h8, h12, h16 ( M3, h9, h5, h10|£fH SEL^SI 5114^8 Olg^Oi 3 if 

2£! xHdIM 4*U6fe 51 01 



hi-hi62j zi^ m&°\ ^i^eii oi^moi <£tt xH^IS 
i,^ H(z)fe osm aoi sa. 

^EH 1 : 



*J§j& S^2J , 1-.^ 4 ^I^IOII ^[01Ai2] 



//(z)=*l+/?5z-4+/i9z-8 + /7l3z- L2 + M6z-16+/iI2z-20+/j8z-24+/i4z-28 

^EH 2 : 

H(z)=h2z-\ +//6z-5 + /?t0z-9+/?14z- 13+ /;15z- 1 7+/?l lz-2 I +/77z-25+/?3z-29 

^EH 3 : 

//(z)=/?3z-2 + /?7z-6 + /?l lz-IO + /?15z- 1 4 + /? 1 4z- 1 8 + ^10z-22+/?6z-26+/?2z-30 

^EH 4 : 

//(z)=/>4z-3 + /?8z-7+/?I2z-l 1 +/?16z- 1 5+/rl 3z- 19+//9z-23 +/?5z-27+/z lz-3 1 

^ ^EHOII &CHAH2I, 7 ^^^ai 10 o^ SA|£|^ xHdie ^ty oh^l ^oi- zp^oj 

^¥1 £ 9011 SEAiea. £ 92| £ 82J (a)-£ 82] (d) CHI £A|& 32 ^2] C| A| m ^Ei 

^I^O fll^) i, M 1, SI 2, XH1 3, Xi! 42] 2f g w HI 29, M 30, J\\ 31 1 HI 322] 2| ^2] ?j|^S 

£ 92] sj^^, CHS Sg&OII gdlS 3^ ^P^M £fe 8 U|^2] 

^ 3IXIAEUXI2 fi^(11-18)^ ^^§)2f t 4 k l°§ BIIXIAEIOIt EJ^Sjfe QIOIEH2J 2^ ^1101^2] 

4dH2] SilOl^^ e^Sfe, EJ^^2f ^^4^2] U\D\ 2:42i QIOIE1 ^HH^I(1)£f f ^^^l (40 -43)£f ( C| XI 

Q[ OI a SUH^KDfe, 21^ &XK2)01I EJ^SI^ QIOIH* E+XK4)^E1 3XK7)2] gj-go^ 

^x^o^ f AIMi5321 ^bHam, OlSif ^M^ f EJ^ &XK3)0il Ei^SI^ QIOIEHM 3XK7)^ 
¥EH 3Xh(4)2] ^s^^ ^xh^o^ ^UH&Ch 

32^H2J pxi» SI El 31^ § 3^21 JII^BS OlgSfe S ^A|0j|01l 2^CH AH , #EH 10)|AH^ ( £ 

82] (a) Oil ^AlSfe bfa ^Ol 1 eiWH2J ijOII CHgefe gJ^ QI0|61(X1I 1 2KH2J E||0|E|)0||te ?1l^ h10| 
^<^£|^ SB, 29 SKH2] g0]| CHgaf^ £J^ Q|0|EI(»| 29 HMSI Q|OI6l)Wlfe 31^ h4^h 

SE 921 3^011 £iCH AH , 1 DOII CHSSfe ^ CJIOIEI^ OS M^Me(11)01l ^^j£1CH a 

^ DOOIH, 29 ^1 -32 ^W12J gOil CH§5fe EJ ^ Q|0| EH Dl M^Me(18)0il ^£|01 91^ D-701 
D. 

CO^AH, &EH 1011 2i01AH, DO CHI ^ ^31(40)011 2|oHA1 ^j|^ h10| D70ilfe ^6.^1(43)011 2]oH 

AH ^14^ h4^^ ^^£101 , 3 ^Hf(e)^ 0UT1 , 0UT4^¥6I #^@CK 3£l 

n t ^ oiioieim Jtttm^-^&\ , 72j sir e^oii tr^ xnap^ ^^^a. 

2 Oil 2iCHAi^ ( £ 82] (b)CHI £A|Sfe dh£h SOI XII 2 HWia CH|O|6|0ilfe ^14- h2D[ ^92, XII 
30 SiW12| dlOIEiOH^ 31^ h30| g^CL £ 92] SJ^OIIAH^, ^^|X|2] aS(»SS)0| 2^^011 
2-K ^EH 2011 AHfe CHIOIE1 ^UH^I(1)2J BXK5, 6)^^E1 DO^ 0701 ^14, h 22h 

h30| ^^^Cf. CCFBJ-AH , 3 ^ Q|0|EHM ^h^&S^MH ( ^^ai 8 2] HAISJ^ » £| 

&EH 3 CHI AH ^ , £ 82] (c)CHI £A|6fe b^2f SOI XII 3 £HH2] QI0I& CHI ^114^ h30| ^tt&H, XII 31 ^ 
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M2| QIOIEIOIIte 31^ K2D\ ^tt^O. 

£ 92) sJ^Oll &10) AH , #EH 30)|AHfe, Q| 01 EH aWPI(1)°l BXK6, 5)S¥9 DOIQf D-701 

*W 5||4* h3Hr 31^ h2^ 6^BO. CQ-S4-/H , 3 3 QIO|E)M m#K°SMI, 92| 2 

&EH 401|AHfe, £ 82| <d) CHI £A|Sfe dh2r aoi HI 4 £W)2| CJI 01 EH CHl^ fll ^ MD[ gMi, HI 32 & 

aioiaoiife ai^ hioi gtfaa. 

£ 93 SSOII &OUH, ^EH 40)|AH^, Ql 0| EH MdfPI(1)2j B#(7, 4)^¥9 DO^ D-70I 

3, ^ 31^ h42^ hi 01 IrEMH, 3 3 QiOIE)M J^l^^MH , 92| 2 

a- sAia^ xhei^ aissq. 

0121- aoi, e ^AioiioiiAH^, ^hh§ aixi^sg e>o S soi, chs si ?ixi a^foii e »si oa m 
aggsi ^ i:h^j qioiei ^nfPioii s^sna, ^ gsj ^11, ah^ yen Aisssjo 

S SdHSSSW, C| XI & HE) fll4^°l 4^1 i H J2S SCf. 311^2) 40h ^l^^o^Mi , ^3| SI 3hy- 

oi^oi ^ ai oil 2oii ae ax\m mas\ m^o\o. 

oi ah je io-£ 12°J (b)s oismoi, e ^aioiisj cixis HEi2j e^oii a) ma ^ai*< fl 

£ 102J CI XI a «E|fe f 32 gi ^£2j HEf^AH, 3*SE) (5200)» , OS MHMe<XI2 
4:XM5101~5108)°£ Ol^OIXIbr B|| XI AE) ( X| £ }| ) (5100) 21- , EJ^2r M^2J U|^h 2:4£] Q| 

01 EH »bH:>l(5211-~5214)2h CI XI m WE\ fll^ h1-h16§ XH&ofe QXie HE) XH§ 
S)^(5301-5316 ) 2r, I (5401 -5416) 2 r , ^:>l (5501 -5514) 2K EIIOI&I £! } | ( 5600 )M ?UISCL 

A|£.|g Q|0|E|(Dm){=, 4.096Mhz2| M^(CLK1)0)| §3|6hO| 4HM^ ai XI^E) (5100) Oil EJ^CL 

£ io°s¥ei s^e uha aoi, 8 ui^2j aixi^EH(sioo)^ a&dimjsi 4 di^2 r ^e(m 

»)£| 4 b|M AhOI CHI AH CHSSS gajxi 5a as 3>ta. 

E£el, CHI 01 El ^UH^I (521 1 -5214)fe 2DW2) SJ^B(A f B) ^ 4JH°j ^^&(Y1-Y4)^ 

ZIE.1^1, gJSjB A2J 8J^ QlOISfe Y1 f Y2, Y3, Y4°J ^AH^ Al^l^o^ ^HHS^ SIS, SJ^ 

B B°J RJ^ QIOI Blfe Y4, Y3, Y2, Y1°l ^AH^ Al^fh^jo^ SUHSCf. 

SE, QIOIE) MUH^I(5211)^ XHi 1-HI 4 g M HI 29- XII 32 ^ Oil QIOIH ^HHM &&5fJ2, QI0I9 

MbH^I(5212)^ XHI 5 -HI 8 fj K HI 25 - HI 28 ^ CHI CHIOIEH mmm , CHI 0 1 EH 

MaH^I(5213)fe HI 9- HI 12 IS SI HI 21 -HI 24 H0]| CHIOIEH ^HHM SSO, CjlOIEj 

^dH^I(5214)^ HI 13 — XHI 16 i » HI 17 — Ml 20 WQ\\ &m CHI0IQ2J SUHS &&elCK 

se&, £ ioh^¥ei aasie bha aoi, pxiir ^9 fli^fe, ay°i 16^H 5H^(hi-hie)Boi sui 

£]01 5iia. 01011 CHS8KM ( ^^l(5401-5416)°l 16^H0|CK 

^^15(5501-5514)^, 4?H 4 h EH°i QIOIE) DhD QIOIEIS ^tlSa. CHI0I9 

<y^^l(5600)^ f CLK4(16.384Mhz)0li ^D\mO\ gi^B A, BOil gj^£|^ CHIOlEiM B.Q\^ <^^oH M 

^ BXK5700)^¥9 g^e^CL 

OIHJII otO), 4UH XHIS ^[^M 32 g£j CI XI S ^£!CK 

£ 110)1, CHIOIE) SHH^I(5211)°I ?M|S!SJ ^^°J ^5|IS UEIU1Q. £ 11£| sj^^ £ 90)[ £A| 

El m^-m =?xm& SOICK 

£ 102J S|^0)| ^ICHAH^, 3^9(5200)« OlgBfOj m^ CLK4( 16.384Mhz)M ^I^SUl, 0| Oil CCf^ 

^ fiiixi^9°j 4bHHi snoi^^ Ais«sie! aioia mmm n^mn aixiB, e h°j 

112J CHIOIE) ^UfPIOUHfe:, CLK1(4.096Mhz) ^ CLK2(8. 192Mhz)S A^6h01 QIOI9M ^bH&^D. 

£ 12HI (a)fe ^EH 1-^EH 40)1 aSShOj £ 11°| U^^^E) #^£J^ CHIO|E)°l LHgg UEHUH 

CM. £ 12°l (b)^ CLK1 SI CLK22J ^ 5)|^0)| 0)^^01 4^H2J #=4 &XK0UT1 — 0UT4) gO)|A) 0)^ 

aoi saasfexi» u&mz) saia. 

£ 11^¥6) gsHff Hh£^ SOI, QIOIE) ^UH^I(5211)^ Q|0|E) <M ^^| (21 1 -214)£K ^^2) feE.| 
»|0|M(221-228, 231 -234)11 ^PUI&D. 

QIOIE) ^1^^1(211-214)^ Oil XI ME.|>1 EF£j(edge trigger type)°J <y^^l^AH, CLK2H] SXIEIM 

0)1X1 (posit ive edge)(4 h ^ 0)1X1)0)1 W^imOl BXr ACHI Si^afe QIO|E)M ^§10, UPJEI^ 
0)1 XI (negative edge)(m^ 0)1 XI) OH ^J\mo\ BX^ BO)l SJ^£I^ QIO|E)M ^^e^Q. 

£ 1221 (b)2) A|^ 1 1 0il AH CLK1 SI CLK2^r S¥ StOI(high) &)l^^ A|2+ t1-A[^| t2 

2) ^|^0)[AH^ 5E 110)1 £Ale^ AND ^I0|M5 §, AND 21101^(221, 228)^ Hmm^\H, OB AND 
^IO|M(222-227)^ ^^Ol ^Hl^o^ 0(zero)0)| 2§^a. 

IrErAH, £ 112J Dt! SS«e(5101 ) 2S¥E) EJ^£I^ QIOIE)^, ^^^1(211), AND 2)101^(221), OR 2)| 
0I^(231)M »^ ^^£J^ e.^ , DS M^JMe(5108) ^^^E) QIOIEH^, £j ^2 1(214), AND 2)l 

0|E(228), OR »I0|M(234)M TiM m^&O . CQBJ-AH , &XI- 0UT1 SI BXh 0UT4^¥E) QIOIE) 
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£ 123J (b)3| A\H t20il 2lO\M t Mm CLK2fe BaetCK Zlg^l 6^, 01 ShS 011X1011 § 

^imoi £ 113J £^1(211-214)^ BXh BCHI gJ^£lhi qioiei> ti§!8te S^D. A|^ 

t2-t3^X|3l S^OIIfe, AND 3H0IM(223)2|- AND }l 01^(226)^ SSSHIQ, OB AND >II0|^3] S 

2JXII3HS 0(zero)(HI 2§@a. 0| WimW , DH #£IMe(5101 ) °^¥E| EJ^Sfe QIOIEI^, £ 
§PI(212), AND ^101^(223), OR ^|0|M(232)M >1^ S^SSfe , DS MiJMe (5108) ^^^E1 °J Se) 
Sfe QIOIEIte, <H§p|(213), AND }|0|^(226) , OR ^|0|M(233)M >1*j §^@D. EHEMH, #^ &XI- 

out2 ^ mm exi- out3^^¥ei pi oi s §^@a. 

□ hS^XISI S^OII 31 oH, A|2f t3~t43J 2I2JS0H, DS M^! SB(5101 ) S S¥EI QIOIEIte, £1 

SPK213), AND 31101^(225), OR >II0IM(233)M ft^l BXI- 0UT3^^¥EH f^@a. SB , DU S 

^Me(51O8)^^¥0 2J^£|{=r QIOlEi^, <y^^l(212), AND }|| 0|M(224) , OR >j|0|^(232)M mm 
BXI- 0UT3O^«Ei fiejaci. 

EE fit, Ck£K?*X|°l S^CHI 3|oH, A|^ t4-t53j J I ^ Oil, DS «H«B(5101)OS^E| EJ^£J^ PIOIEH 
£^1(214), AND ^|0|M(227), OR ^|0|M(234)M &Xt 0UT4^¥&i i^@CI. , DH 

M^Me(5108)°^¥EI gJSjSfe QIOIEH^, <H§PI(211), AND 3H0|e( 2 22), OR }|| 01^(231 )S m 
^ BXh 0UT1^¥&i i^^a. 

ShOI, £ 9S OlSSfOI ^geh 2 3||g£| Q|0|E|3J §A| SHIPI- 61980. £> h EH 4CHI CH 

S3K)l at BXK0UT1~0UT4)^¥E| QlOI&Jfe, £ 123] ( a )0|| £A|6fe tit® &0I SO. 

£ 113] Ql OI EH SblPlfe, mm (CLK1)3J 2dH ^H^°J M^(CLK2)3J Oi] XI S OlgsfOI , £JM QIOI 

EH3J 2^ EHO|M£| 4UH S1I0|^3| QIOI EH ^UHS ^teS^I e[Q. 01 CHI Q>£> , Ahggfe #^j3j ^H^^ 

xnaafe e*s, ^bi &mm ^im ^ a a. 

(41 AIM 3) 

aeoii, e »g°i *jaioii 3 oil cnmoi ^g^a. 

e AIA|0||°| 4bH HIS SZJ- FIRS QXIS HE|3| £ 14011 £A|©CK 

oi c\x\m heisi s 2*011 cnmoi «sspi soil, £ i3°j u)~£ 13°| (b)g oiemoi, e hsi 
PXIS HE|3j ^§011 chskm ^siia. 

£ 12°l (a), EE 12£J (b) CHI £AIS td h SOI, ^AIOII 23] 3^, 43H3] mm Bli 0UT1 -0UT4 I, §A! 
(Hi 2^HrrOI2I > 2^H°J mm &X^¥9 QIOIEi^l- §^92 CEH , OB 2JW°\ B^b 

BllffiOII 2§9 ^fEH^I- ^XOQf. 

OieHS yuiS SiOHH, 4^H°I 0UT1-0UT4 S^S^EI §A|(HI QIOI H^F mm&^m 4JW 

QIO|Ei£J xHd|(§A| xH^D^f ^^oHXj CHB6I li^g HEJg xH£Ph ^^oH^JQ. 

0|eHe[ Oil AH , S ^A|0j|01l SiOIAH^, £ 172J (a), £ 18011 £A!Bhb U[9\ &0I 4 QI0|61°J 
xHd|(=A| xH£|)M ^^moi, SS f?S°J CH^^oj ^^2f ( ^b| 2^HJ XH^S i^°[D. 

^ ^ Al Oil Oil AH t , AHS OB 2 ?1IS£J A|£.|^ PIOIEHS L^sfmOl 1 J\\mB\ A|E.|^ QIOIBI^ ~1 

a. o\j\a-\^, omm^i^ &^°i pi oi eh 7\\mm i qioiei n\m^ cfb^°j aioia n\mm q ai 

01 EH flIHS I Ell 01 EH 51iaS, OIIM MS 4^(S) ^ S^(QPSK) ^^011 ^OIAHSJ S^(l^lffi) 

£^(!nphase)°1 AIB.IH QI0IEIOII2, Q Gil 01 a 31^, mn ^M(Quardraphase) 2\ AIE.IH QI0|610ia. 
^ h ^I^SJ ^£J QIOI EHfe , xHE|£J010^ Sfe Q|0| EH 01 CF . 

I, Q 2t fll^^J QIOI El 31 2^ ^H^(S^ 51I0|^)M f1S S^, OIM 2 J1IS3J QIOIEHM Cl^sfm 
01 1 31^31 Aldl^ QIOI 61^ e[ 3^3] 2^ ^11^(2^ aiO|M)fe 2 • f1S £|^2, OQEJ-AH ^ ^A|01|3J 
PXIS S a CHI EJ^S^ Aldlg QI0IEI3J 2^ &H0|^^, ^A|0j|3] 2bH0|Q. 5E^, ^^e^ bh3h 

SOI , 4HH XHIS SZfe A|^^ «^3) Q|0| EH ^tfH^ 3^3J QIOI EH ^HH3J ^H^(^HH 3101 

4 • f 1 01 CI- . 

OPI/H, O^shS AI&S QIOI El Oil CHSKM H^ShS, £ 173J (a)-£ 173j (c)CHI EAIS ttt£f ^ h 0| , I 
fl|^31 QIOI El (10, I1-)a Q ^i^3| QIOIEKQO, Q1-)fe ^01^ ^8J3^I MS Oil, I 3IIS2I Ql 01 El a 
Q 511 a H| CHIOIEI fl^OI AHS Cfia. 3 ^|^3| @XH^ QIOIEI MHH ^^13] 2UH0ICL 

CCheiAH, £ 183J i^CHt £Aie bl-Sh SOI, I 5IIHSI QIOIEI^h #EH 1, 2, 4 h EH 3, ^EH 4S SOI 

i: k OH, Q 31^31 QIOIEI^ ^EH 3. 4 h EH 4, 4 h EH 1, ^EH 2S fflOlo^l 3 01, I 31^3] QIOI El a Q ^11 S 
3J QIOI EH ^ §i AIS011AH3J ^EH^h 2 ^EH^&IM CH5U 

01 ^ | AH r Siseb ^A| 01|3j EAle^ £ 123] (a), £ 123J (b) CHI ^^zlO . § £22^0 ^ ^ 

bh£f ^0|, ^EH 1 ^ ^EH 4CHI AHfe, &XKD S &XK4)^¥E| #^0| ^ 01 XI 01 T 01 ffH 

BXh 0UT2, 0UT3S HIS 31^011 3§£|0| 2^CI. SEeh ^EH 2 ^ ^EH 3011 AH , mm &Xh(2) ^ 
BXK3)^¥EH ^^01 ^01X101, 01 HH E+XKD §i &XK4)^ XHI^ &||^0|| H3301 91 

Q. 

(&SI/H, I 31^31 QIOIEH^h ^EH 1ffl CCHOil Q 3I^3| Q|0|EH^h ^EH 30IS, I 3I^3| Q|0|E|fe mm BXh 
0UT1 0UT4^^E| ^^£1^ , Q ^1^3] Q|0|E|fe BXf 0UT2 ^ 0UT3^^¥E| #^3^11 3 

01, ^Hf^o^ EfXI- 0UT1-0UT4^¥EH gAICHI mmm ^ Si 3HI @Cf. 

OIBH& as-ioii e>imoi, s ^aioiioiiah^, 45H3i exi- outi-out4 s^^^ei sai chi qioiei^f m 

m$\^.m o[0\, 4DW QIOI El 3J g M XH£|(^A| xH£|)g 5^S^I »o SW , CH&ol S^^B-^EIll XHEI 
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£ 132J (a), £ 1321 (b)fer, 0I2H& xH£|§ 4!^5^| ^5H AhgSfe QIOIEH ^dfPISI 

M ^SS^I ^ £HO|Ch 

5 ^AlOIIOilAH^, Uh2|- &0| AldlS QIOIEH °J 2^ ^IIF40|- S6» *!A|0I|2| 3^21 2UH0DI CCH 
SOII, 0151011 8**| 0§ M^JMe(XI^ 2ri:)£J 2#el" *IA|0I|2| S^2] 2dHS £101 

B, S «A|0||0|| &10UH2J QIOIEI MbH^IS, ^AlOlia QISK^XIS, UH 3I^2| QI0IE1S, 3 QJ 

oiei 2^ ^m^sj 4dHsi ^n^^ aiss^hs ^ena, oisoii cu&uh 4Uh his a^i ^e&cfe 

£ 1321 (a)OII SEAI3 Ufa «0|, QIOIEI OOOI Bt)BB(11)OI| ^XISCM 3IZ.KHI 2*101 AH , QIOIEI « 

HIPI(^fl£|)(20a)te 2JH2J 3^ CHI £Z[™°^ QI0IE1M ^dH&Ck 01 §HK BXt 0UT1 §J 0UT2^ 

¥ei , ^x^o^ ^ #^(hi • Donf h2 • oo)m ^ sua. 

cieoii, ai oi eh oo^ m^mm(^2)o\\ pioieh dooi M^Me(i2)oii ^xiaoi ^ d\?v 

Oil, QIOIEH SHIPI(20b)fe PI 01 El DOg 22H2) 3^011 £Xl*\^^ SMSD. 01 ^Hf, ^ BXI- 0UT3 
§J 0UT4^¥E1, ^X^o^ a^(h3 • DO if h4 • DO)S ^ SID . 01 g 211 ©KM , Q|0|E1 DO^ B 

^ BXI- 0UT1-0UT401I AlSe^S gHHSCK 

6 ^AlOllOllAH^r, £E 1321 (b) CHI £A|6fe U[2\ &0| <H^e 3IX|^E1M 5^ CH§°^ £j^s 3 go h 
Oil AH 301, CHiJ2J ^x| ^ 31 Oil Sifer 1&2J 14), M^Me(12, 13))2j 2f ^X| 
QIOIEie Si^ QIOIEI SUH^I (25a, 25b)01l S§SffQ. 

QIOIEI SHH2l(25a)te t SJSIHte 2JH2) QIOIEI B 6^B B»(26a), BXF(26b)01l £r»3|os mmm 
H, D^2J (31 01 El B BXK26b), BXK26a)0ll ^x^o^ ^HH6f01 , 0|2He> §SfB u_y^ m 
O. OFS^HIS, PI 01 a ^yfPI(25b)£r, EJ^S^ 22H2J HI 01 H m 5^8 B»(27a), B»(27b)OII 

SbHSUl, Q^2] QI0IE1M BXK27b), BXK27a)01l SUHShCN , 0IE4& gsfg ^ 

SE 13°1 (b)OH/dfe. fi9«S(11)0|| QI0IE1 QOOI ^X|£|H, M^M#(12)01fe Ql 01 El 1001 ^XISOI, M 
^mm()3)0\\tz QIOlEi Q-701 ^XISJH, #^Me(14)0il^ Ql OI EH I-70I ^X|£JOi 2iCf. 3£|^2, 
BXf 0UT1^¥E1^ 1-7 • h10| BXh 0UT2^¥EH^ QO • U2J[ #^3D1, m^ BXf 0UT3^ 

^¥EH^ Q-7 - h30| #^£JH, BXI- 0UT4^^E1^ 10 * h4^h i^^jQ. 

01 £f ^01, ^ ^AIOIIOIIAH^, 2 D1ie°l dlOIEIS 1 3IS°J xHBI OlgShOI =A| Oil xHdlS 4^ 

di, n xhei ^£(^°§ aiixi^EiHi §^ £ noil £ai& ^ ^soii qioiei ^uh 

m^m o\^mo\ 1 ^issi qioieim xnait cmsi ^£21 g^ma. s soji sai@ ^eHoii£h Hi^ime, 
4hhm aixi^Eisj ^EF^fe 1/2S aa. 

SESK S ^AIOIIOII C£^^ , 2 SIS°I QIOIEI 2:H°i QXliT S EH 0H1 PJoH ^1^1 CO^©^ xHd|8fe 

S^OII bloHAH, ^IHM aiX|AE1-°1 4*. CIXliT ^E1 fll^H] ^, ^, D^^I^J ^1^, 

1/4(S2!SS m h 1/x)S SCF. HhE^AH , CH^^oi £j^°J Z_^^£f J\&tt\ 

^301 PhfeSHSQ. 

01^01, ^ A| Oil 3011 ^eh CIXIS ^E1£j ^§0|D. 0|8K £ 14-£ 18^ Olgmoi S A1AIMSI CIXI& 

^ei si^si ^pxii^ ^p^^ ^^oii cum oi ^s^a. 

£ 1421 C|Xim h ^E1^, 32 ^ ^^2J 4bH HIS ^Zt ^EI^AH, I fl|^2j QIOIEI 0(1 )£t Q fll^2) Q|0| 
El D(Q)S Ot^mo\0\ 1 31^21 QIOIEI^ 6[±= MZ\W • A|2.|^ S^^|(6005)£K 0§ M^Me(X|^ 2 
40(6101-6116)0^ OI^OIXI^ "MHl aiX|AE1(XI2^l)(6100)£F, 16^H2) Q|0|E1 <M ^ ^| (6201 -6216) 
m ^PtllSfe PI OI a SdH^I(6200)a ( PXIB W&-H\4> h1~h16g XHSShte PXIB ^E1 5114^ Xi& 
S|S(6301-6316)2K (6401 -6416) 2f , Ph^^l (6501 -6514)21- , 2 31 g 2] Cj|0|E1S S^ISfe 

PI 01 EH ^B.| SJ^(6600)2F, EfOI°l £|^(6700)S ^^D. 

oim, sj^ s^2i Jwo.m ^Seia. 

4.096Mhz2J g^J CLK1 CHI §}|e[ 2 ^IS2J Aldl^ Q|OIH(D(l) ( D(Q))^, HH2H ^ A|£ia 
£1^(6005)011 EJ^£|CH D§gg ~, 1 3!#2J AldlS QIOIHS SO. 

OI Aldl^ QIOIEI^ 4^1°^ £11 XI ^£1(6100)011 gj^gCI. 

£A|£J01 Sl^ bF2f ^01, 4HH^ Ell XI AE1 (6100)fe , 0§ M^Me(6108)HF 0§ M^'Me(6109)21 

mm §^°^ moi ens oi^n aia. zidin, 011121 ^ixi ^^ioii 91^ 1^21 

mmmm(x\& 2^)21 ^xi chioieh^ ^i^i, 1^21 qioiei ^^^1(62012^ 6202, 62032^ 6204, 6215 

2^ 6216)2] A EJ^ BXI- 21- B EJ^ BXKM EJ^^a. 

£ 14011 AH ^, 0IM2I 1^21 QIOIEI ^^^1011 ¥^(25a-25h) ¥01301 910 . EE, QIOIEI 

<y^i^l(6201-6216)fe, £ 1321 (b)2| QIOIEI ^bH^I (^fl X| ) (25a, 25b)01l SO|D. QIOIEI S 

HH2J ^^6^1^ &D. 

^^^1 (6301 -6316)^, QIOIEI <y ^^l (6201 -6216) ^^o) Y BX^^EI ^^S^ Ql 01 Ef CXI PXIS 

sEH ^1^ hi -h16S ^^ehD. 

^^^1^(6501 -6514)S, 2 ?1IS2J Q|0IE1(D(I), D(Q))2J ^U£(l QIOI HSF Q Q|0|E|2| ^|jn^)^ ^X| 
& 4^EH^, 2t 5IIS2I QIOIEIO^D QIOIEIB ^F^ffD. 

^, £ 132J (b) CHI EEAISICH SOI , mU2J QIOIEI MbH^|21 4JH2J &Ih 0UT1 -0UT401I 2*1 

01 AH , mm BXf 0UT1 Jlf 0UT4^¥E1 Q|O|E1(0j|M IS 0(1))^ m^QIL 91 M (THOIIfe, 
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&XI 0UT2£f 0UT3^^¥EH QB^ 3Ji^2J Q|0ia(0|IS MS, D(Q))3h S^SIIQ, OlPei- §5>0| ^3|*jo 

5 ^Sa. (HaAH, E+XI- 0UT1 SJ 0UT4^¥a ^ CH Xlfe QIOI&TJiaiM &JI 
0UT2 3£ 0UT3o^^5j 20|XI£r QIOIEIEIdlB 3f6_^S, 2 3IIS2I Ql 01931- MsL ^0\7\\ gig. & 

a. 

Oiae ^SOliAH SOh, £ 142j CIXIB HQ sl^OUHhr, le^HSI ^6h3|(6401~6416)M 4JHCHQ ^ssi- 

oi, 1^21 4J\\ mm eif outi -out40ii ^&a^ 33 y^o, 4 h ^ei- s^ioii 21^ 

QiOlEi 3^01 ^i£j£^, ^6.^13(6301 -6316)^ 3^315(6501 -6514)21 S^r, 3h<y3|5BI5J2| 2^ 

« ansa sua. 

3^31(6513, 6514)^¥&] fi^Hfe: QIOIEIte:, Q|0| EH SEJ s|^(6600)0ll £l^£iQ. OI Ql OI EH SEJ s\ 

^(66oo)fe, s^sht 2jw°i aioia 61^31(6611, 6612m oi = ch£]q. 

^ QIOIEI 61^3|fer 2 2J^2| QiOlEi 61^3|^AH, ClK3(4.096Mhz)2] Oil XI Oil §3|SK)| f A2J 

QioiEj2f B2j ai oi eh § ch^ 31m &mm xoum mcu^ s*ea. oi chi cua, aioia 

3|(6611)^¥a^ Q 3I^2J Q|0|E1(D(Q))^h ^OIXIH, QIOIEI 61 3| (6612)^¥a te I 3I^2| 

aioia(D(i soisd. 

I 3«H2| Q|0|Q(D(l))^r EIOI&I ^3 sj^(6700)0|| gJ^£!Q. OI QOIS ^§ s]^(6700)^, 22H2] 0 
m SH«§(6711, 6712)^^ 0!¥CH£!CI. £ 172) (a)-£ 172j (c) CHI AH & ^ Uh2f &0| , I 3il 

S2| QIOIEI (0( I ))fe Q 311^2) QI0|Q(D(G))SQ 9I&0I <&M &CH Htd| #^33| OH ^ Oil, I 3||H2| Ql 

oias xisai^oii oaa #»2i qioiei mm aoigoi sashini aa. q i\m°\ Qioia^ mm 

BXK6801)^¥EH M^SIH, I 3«S2| QlOiafer mm &XK6802)^¥S 

PMCHI, QiOlEi SbH3|(6200)0|| £J0|AH2i QIOIH SbH2] ^x\\^ S^OII Q\o[0\ M&&Q. 

£ 15br £ 142J P XI m ma Sl^2| ^»3*0| UEfLUb sj^soia. 

5Eeh £ 162J (a)-£ 162J (d)fe £ 15011 £=A|£! SSOII &0|AH2|, 4?H &fEH ^^0)1 CHg§> Q| 

oi a s^m £Aie ^2 oi a. E^e, Qioia2j haisch sack 

se, 4;H2j Qioia ^1^^1(6201-6204)^, CLK221 oiixioii g^imoi, gj^e A£f b # oi^ 

^2J QIOiaM 512]^FM IUCH^ S^etO. 

162| (a) S £ 1621 (b)CHI AHfe, M^jMM(6101 )0||fe QIOIEI 1001 ^X|£|H, S^iMe(6102)01fe Ql 
Oia Q-101 ^XlSlffl, MHMM(6115)0II^ QlOia I-70I MHMe(6116)0l|^ QlOia Q-80I ^ 

XI301 9JiO. 

£ 162J (a)2j D^OilAH, QlOia 10, I-7S <y^^l(6201)£F ^ (6204)^¥a #^£JH, QIOIEI 

Q-1, ^Zf <M§H}[(6202)£^ <y ^^l (6203)^¥a §^32 SACK 

£ 162] (b)2j al^OilAH, QIOIEI 10, I-7& <y ^ ^1 (6202) 2F <y ^ D\ (6203)^¥a #^£IH t QIOIEI 

Q-1, 0-8^ ^ 6i^3|(6204)2f a ^^l (6201 )^¥Q 

£ 162] (c) ^ £ 162] (d)CHI AHfe, 511 Xl^a^J ^Xl Ql 01 EH 1 ^^^^ ^HH^mOl, 3 

M^!Me(6101)0||^ QlOia QOOI ^X|£|H, M^Me(6102)0]|^ QlOia IOOI ^ XI £101 , 
M^ ! Me(6115)0ll^ QIOIEI Q-70I WXISH, M^JMe(61 16)0||fe QIOIEI I-70I ^X|£|CH 2iQ. 

ZiaH, £ 162| (c)2J sl^OIIAH, QIOIEI QO, Q-7S ^ ^^1^1(6201)2^ M ^ D\ (6204) ^El #^£| 
H t QIOIEI 10. I -7^ 2t2t <^i«^|(6203)£l & m\ (6202)^¥Q i^SJH 2AQ. 

£ 162| (d)2| sl^OIIAH, QIOIEI 00^ Q-7^ ^^^1(6202)2^ <y ^3 1 (6203)^¥a #^£112, QIOIEI 

10, 1-7^ ^^^1(6204)2^ <H^^|(6201)^^a 1^92 2iCh 

£ 162J (a)-£ 162| <d) CHI £A|ofe ^^2J S^Oil 2]oHAH, QIOIEI 10B 31 (6201 )^¥Q 

<y^3|(6204)2| a J|££ Al^t^o^ MbHan, QlOia I-7S <y m?\ (6204)^¥a <y^^l(6201)2| ^ 
SfSS Al^lT^o^ ^bH^Q. 5E& , QIOIEI Q-1E 61^3|(6203)2f 61 i" 31 (6204)S >i ^ ^^@Q. 
5E&[, QIOIEI I-7B 61^31(6202)2^ 61^13|(6201)M D\ % i^SQ. 0|0|| Ufa, 4^H QI0IEI2J *£M XH 
S.KSAI ^bH xHa)3h ^^@D. 

s 142J p xi m we\ rn^ow aioiAi2j, M^Me(6ioi)(^iH^ enxi^a2i ^&(^^)2i M^#e)2j m 

^ QI0IQ2K 61^31(6201-6204)2] z|2|oj Q|0|E|2| AI2J- ^SfS £ 172| (a)-£ 172j (c)OII U 

aya. 

£ 1721 (a)OIIAH geije tih£f aoi, 43H2) 61 ^3| (6101 -6204)^¥a E h ^ h QI0|E13h f^3H HQ. 

£ 172] (b)Ollfe I 3IIS QI0IEI2I AI2J- ^sf3f fiAISIl, £ 172] (c)Ollfe Q SIS QI0|Q2| ^sf3^ 

sAigoi 2^a. i 3ii^ Qioia2F q 311 a 21 Qioiaoii ^oiah^, s^(^bH)2j ^^01 chsu &oi r i 311 

g2] Q|0IE|3h 4!" EH 1, &>EH 2, 4 h EH 3, ^EH 4^ S0IS HH , Q 311^21 QIOIQfe ^EH 3, 4 h EH 4, 4 h EH 
1, ^EH 2^ aiOlo^QL OI ^|^2| CH5^ Olg^^^Mi , £ 172J (a) Oil £A|6fe tit 2} 43H Ql 

0|E|2| SAI X\Z.\Dl 3hfeoH£!a. 

£ 18^ £ 152J sJ^OII &ICHAH2I 43H BXh 0UT1-0UT4^¥a ^^£l^ QIOIEI ^1^2] ^Bll 

6 ^Al^ £^0|D. I 311^2] QI0IE13F ^EH 1, 4^EH 2, &EH 3, ^EH 4^ &0\m ETH , Q 3j|^2J Q|0| 
a^ 4TEH 3, 4 h EH 4, #EK 1, ^EH 2^ fiOIS^, 23H2J QB\D\ m& S^t^Q. OI SUh & ^> h 2| I 

Qioia2F ^2j q Qioiaoii ^§2j p xi m ma n\^m ^&m$= x-\z\m M^mt= 5101 3^6n 
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£ i4£i c\x\m me\ si^oiiah^, 2 3I#ej Qioiae 1 3I#ej <m^ xhb.i siss saioii a asm, 

<H^M 51IX|>iE1£J CHS g^oj zp^ S aigs^l MS Oil, 4iH§ siixi^eiej &4s A*«ste qui 

m ma d\\^si 4s $£Pi u ^toisi 4>e, m^.m 2dw %m^. s^ai^i^ 3^011 uishah i/4( 
qioiejbj a^ii x ^ eh g^ f i/ x )s w 4> 

EEeh, 4H°^ &j| Xlr^Bi 3J = Sf ^Itt^M ^5H£J 1/2(01019 SL&mm eh 3^, m ^ SICK 

(If5MH, sj^EJ CH^EJ Zh^sfEl XH^dl 2<*sf:>| 3^oH£!CK 01 CI X\m HE1S IC^eh 3^011^, 
SJ CHI 2iCHAH£J 2*joj Q) = ^oi A^jy. chmch , C oj x ^y, gea^s 5E2B 4- SICK 

(MMO\\ 4) 

t i9fe ( ^aioii 4oii p xi a heiej ^§ uehj^ m^soick e ^aioiiej si^^ s 140 ii u 
Buife ass- :hej sae gcH o,p 

B, £ 14011 AH ^, I 3I^£J m^ QIOIEibr m& EfO|°' i§ SS(6700)B a^S^SM] Hg& X| 2 oi 
E"3r£J3l 92, 01011 CI- 51 I , Q ^ 3I^£J G||0|E|fc SAIOII #^9£^ £|OJ Ql tt©K)| . S £JA| 

Oil CHI AH ^ EfO|°J 5§ sj^(6700)g S^B 21E1XI 01 ¥M SBJ^ ^j^t 4= SI- II 

^, ^ 19°) a^oii AHfe, i 31^ aioiasi mm m^&o\\ qioiej <y^^i(69oi)s ajaem, oi qioiej 

£j*j:>l(6901)£J §3| SEf, HOI B»(6702)S¥H S^Sfe XII CH ^m(CN)01l EJoH XHICHSfe 
£101 &CK 

^, QIOlEi <M (6901 )°l 2JH°i EJ^B A, BCHI , EfOIS ^§ £J^(6700)g 3^§rX| 3t& | 31 

B£| QIOIEHEr, EhOlgJ 5§ sl^(6700)M SS» I 2IS2I Ql OI a £J^3CH, CMIS MS XHI CH £js 
CNOI 6r0| aiffl(H)SJ [EH Oil ^ A BX^EJ EJ^OI £^£j:2, ^ ^I^(L)^ QJOife B BXI-Ej EJ^OI 

a. 

Ql 01 a d^^l(6901)£J A BXhHJ EJ^OI £J*|£|£r SEi S*?, I 3I^£J QIOlEi^ Ej-OIS ^§ 
6700) CHI EJoH X|££J1= Si S10I #^£|3I MS Oil, Q 3I^£J QIOIEi^Cf £h(hal f ) EfgJ ^5^°hM 

^i^oi ^ah^i ga. 

OI 3^, I, Q 2} xtt^)°\ QIOIHSI "i^JK QPSK(Quadrature Phase Shift Keying) ^51 0|g 

mO\ ^CH^CHI 2^EJ^ 1 ^MMBl QIOIEjoj 51 6^, I 31^(1 XW^)2\ QIOIEi^l- &h(half) 

&m ^IHM@ 51011 HJ6H , OQPSK(Offset Quadrature Phase Shift KeyingpF 51^^ HQ. 

CQ^AH , Ql 01 EH £^31(6901)21 EE! S^hSfe XHI CH Mm. CN^ QPSK/OQPSKEJ 2^ ^s^AH 3|^eh 
CK 

OI£r ^§eh bf2f ^01 , ^ ^AlOIIOilAH^, 2 ^I^PJ GIIO|E]°| =A| x-\Z\M M^mn, SEeh ^ ^I^S] Ql 

oiei ^i^s chsu^i m ^ 91^ c\ xi m me\ Mm&a. 

01011 , Ql 01 Bi ^^|o^ AH QPSKS 0|gE h 2&iX|, OQPSKg 0|g& 512JXI 01 ^£ §0161- 

^1 tt^W ^ 910. 

(SAIOII 5) 

£ 20^ SAIOII 5011 £heh CI XI ^ ^ EH S^^l UEfUi^ M^SOIO. 

e ^AIOIIHJ a1^°i 31^^! £ 14°J sl^£r ^^SrCL Eh, £ 142] sj^OllAfe, I, Q ^ 

hi chi oi eh chi cumoi ci xi m m& ^i^(^£ fli^)S Arsam qi ^hrnoi, ^ ^aiohouh 

^ ^1 ^l^°J Ql 01 EH CHI CH^Al^ 2 CI XI m ^E) fll^M ^b|5H2 &1CH, 01 § CHI AH AH^ Cf^Cf . 

^ ^AIOIIOIIAH^, ^ 31lg£J QIOIQDrQ CI XI m mE\^ ^I^S =^^£M ^bllW 4^ 2i^l [EH ^ Oil, 

£ 20011 &1CHAH, ^114^ ^^¥(8300)^, I 3l^£j Ql 01 El Oil ^<^h£J^ 16^H£J hi 1 —hi 16 ^! Q }|^£j 

Ql Old Oil ^££|fe 16^H£J 31^ hq1~hq16M XH§5^ ^14- XH §¥(8301 -8316) £F , 16JH£| £ 

^^l(8321-8336)S ^H|6^ &CL 

Sl^ £^^I(8301-8316)£J 2f^S f QIOI EH MbH^I^¥E1 I ^I^PJ QIOIEI^r DQIOil^ I ?|| 

m Qioiag 5ii^(hfi-hii6)« tfsjsnz, q qioiei^p 9im eehoii^ q QioiEig d\\ 

^(hq1 -hq16)M £ ^iehD. 0|oK ^xHl^jo^ ^g^hd. 

£ 18011 £EA|eh s\^.0\\ 910\M, QIOI BH ^dH^IHJ 4:H£J B» 0UT1 -0UT4 S, 01IS 13 OUT101I ^ 

^ehCL I 31I^£J QI0IE1S D(l)^ o[H, Q ^II^Hj QIOIEIS D(Q)^ 5^, &Xh 0UT1^¥E|fe Al 
ZhHJ Sih£h LHMCH , D(l), D(G), D(Q). 0{\)D\ ^x^o^ 

£ 20£J sl^OI! &CHAH, EhXh OUT 1 CHI 51^, QIOI EH ^bH^IM £^3|(6201)£J m 

^ BXrOICI. CQ-5J-AH , £^^1(8321)^, EJ ^ B A°J 314s B£J 31 4- f EJ ^ Eh B£J 314^, §J 
A£J 3l4^£i ^AH^ 3I^S ^^llh ^fi^r &1CS 

OhS^HIS, EE 18SJ B» 0UT201I QioHAH, 3 Ql 01 EHfe AlZhHJ Sir2r CHSOi, D(Q) , 0(1). 

0(1), D(Q)£| ^AH^ SsfehCh. £ 20 EJ SI^OII 2*101 AH , EhX^ 0UT2CHI ^98fb 51^ QIOI El MdH 

3IM Ql 01 EH d^^l(6202)£J BXhOICK 01011 HF5J- , 314^ £ ^^1 (8322)^ , EJ^B AEJ 31 

^, EJ^B BEJ 31 4-, Ei^B BEj 31 4-, EJ^B AEJ 31 ^AHO)^ ^S^r 2iD. ^. 314^ £ 

^31(8322)31- flSjSte EJ^BEJ ^AH^ 31^ £^3|(8321)E| S^£f ii§fa. 

EE 20EJ SJ^OII &ICHAHEJ Cr^ 314= £^3| (6203-6216)£ CU&^XIS, EI^B AEJ 3I4-, Ei^B BEJ 31 
4^, EJ^B BEJ 3I4>, EJ^B AEJ 3I4^M ^AHCH^ £^5^, OI5H^h ^3|^^^ 
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a. 

£ SPK8321 -8336) Oil Si CH AH £] , u ^ 3I=£2J fi^C^SI 2^)8, BXK8320)£¥H 

s^sfe sei FKHj oiixioii ^D\mo\ Mm&a. 

oia- aoi, s ^aioiisj ssaii Aife, 2| ^i«o| qi oi a ma 2 pxii*- i^n 314^ a&moi a^ 

UBS Oil, HPiy xH£|2] »4?£3|- »£*8a. 

i£ei\ P XI m HP }t|^(hM-hi16, hqi-hq16)S SXI5H= ^X| SJ^ (8301 -8316) S <^M\± 

DIISE-I (RAM)^. ^^mOI , ^Mo\ ?\\^m 2S<Mm£f ^^SfCj. 0| S^Oilfe, PXIB HP2], ^ 3j| 

S£| Ql 01 El Oil CHS OI^M JH^^^ SSAIH ^ 2^P. 0| ^ CHI CHoHAH^, £ 24M OlgohOI 

(4IAI0II 6) 

£ 21s ^ ai oil eoli axis m& m^s\ m^soip. 

£ 21HJ s|^2j 3|&2| £ HHJ SSS*a. 

B, S ^AIOIIHJ mi^Oll AHfe , ^JL[^ S«:?I(90Q3)» D^ShO), ^he ft\X\±E\ S°| =^ 

£^AIIJ ^ 21 £^ £|CH 910. 0\0\\ dfdl, P XI HP2| §S|- SJ^SJ ^ ^£ 

3 3>^:HU, "ICJi^ ^£ SJ^HJ S^Hfe ^^j^o^ > j^g^i P XI ! h HP £J^2| LH¥ xH£| ^£EM 

assf^u efe 5101 soi smi sa. 

2^^1(9003)^, ^m^D\ ^oie ^^2\ clki~clk3 ^chiah smi m ^ # 

S|:?|(9008)3, 2JW2\ 1/2 ^ HP I (9009, 9010)M ^til^Q. £ ^ ?l (9008)^ , HICH BXK9007)01I 

£J^£lbr X-ilCH CP°I 3l!!0ll WtE}M, CLK1 —CLK3 g Oi^ 6HH £^P. CQ^AH , HI 01 <y 

^ cp hi tumrn ^mm ^s^o^mi , pxiir iEi§ ^gm^ ^n^^ s^ai^i^ s oi }^oH£!a. 

SE. £ 21011 210UH, EfOIS ^§ s]^(6700)2J ^HS BXK9701)^P S3H£^ 3 CH 

2ia. qu-euah , &xK97oi)^¥P sesfe m^si ^n^u m&m <y§jsssw, poip2j so\ 

as, PX|» UP2] LH¥0il 910\M9\ xHdl ^£2^^ =^^0^ ^| 4- SIO. 

^, Efois i§ sj^(67oo)^, a§ sj^oii qioieim aoiss ojpmioi^ m 

^^Ai^ J\^0. U}&M , OQPSK £^ C1I0IPS D§ sJ^Oil ^^5fb S^°J P0|°JM D| Afl iggf 

^ S£ ^^oH^a. 

(«A|«| 7) 

£ 22 Oil, ^ A] Oil 3 Oil AH P XI ^ ^E)(£ 14)M Olgeh D\\£_m UEf^D. 

£ 22°J 0\\m MS ^^^AH QPSK(*^ OQPSK )M OISe[ 0|g f^Jg ^>JP|0|Q. 0| 

^<^^IOil 2»[0i AH , P XI m WE\^, D/A ^^2°J Q|0IP°| Qj^S Me1B[D\ ¥|oH Afg^Cf . 

£ 220]| £AIS ^<M^|^, CH« xflS HEKOXIB HH)(500)a, D/A ^^^1(506, 507)£f, S^M 
^P(508, 509)£f, mn. e^l(510)a, ^(520)£F, eJHIU(521)B 5>^P. 

^IIH ^^^l(510)fe, ^Af°im m& sj^(511)£f , 3A^2jmOil 90° £] ¥|^ XI2S 
XI2^|(512)£K ^<LO|(513, 514)3. &^^I(515)M ^blffa. £>^& dh2f SOI , CH^ Hie 

UEHPXII^ ^P)(500)^, ^ A| Oil 30ilAH ^ge[, £ 14011 £A|9 «E)0ia. 

CH^ Hle^ ^P(501, 502) Oil ^ QPSK QIOIPSJ Q|0IP(D(I )) S ^ HI £^ 

PI0IP(D(Q))^h Ei^^a. SES, S^l CLKl(4.096Mhz), CLK2(8. 192Mhz) , CLK4( 16.384Mhz)^|- 2| 

^1, &XK503-505)^¥P g^D. 

aXIB ^Ei(500)M SI»e!- I, Q ^ xHy^J QIOIEfe 2|^, D/A e*^l(506, 507)011 2J6H Oltf§3 

esgoi, 5A§ hp(508, 509)s g^oH ^in hspksiojoii EJ^sa. 
a^^i(5io)oiiAH^, i, a at xHy hj Qioisoii Ah 2! Hi- s sAhei^h ^^£ioi, ^ xHy°i <y 

Si QPSK ^S 4^ 511 P. 01 £r£J SSBSI ^^(520)011 2J 

oh m, &aiu(52i)« ^cn^^^ ^iisa. 

S*B bh£F aoi, PXI» ^P(500)^, 2 fllSSJ QIOIEig 1 3||»2| xHdl 3^ ^AlOil fl54» 

=^ 2^H, S£m M Hi ailX|^P£J 5^ CUD §^2J ^P^S xHgam 2iP. 01 ^Hh BilXI^P 

si e^, A^gafe pxiB ^i^°i 4s ^6.^1 s 3^5isi ^e, m^m 2ow ^m^. s^ai?i 

te S^OII tiloHAH 1/4(QI0IHS| M^MS & 3^, 1/x)S IT ^ SUSDI , ^IH^ &ilX[^Ej2J 

e£H2j i/2(Qiioip fieiii e s^chi^ 2/x)^ ^ aia. 

IfaAH, s|^£| CH^^ot Z_h^£f XH^dl S^s^l- ^^£101, 01 m^Ffe ZlOi^, ^6I^|£| riiSsF, XI 

±u\ zmm^ sj^sa. iifeiah, g^om, ^oi^ah, ^soi zi oie t^g mti sx\m ^ 
2^a. 

(^AIOII 8) 

£ 233 ^<M^|0i| oiOIAH, CH^ Xil^ ^P(600)^ ( *JA|0i| 40||Ai ^Se[, £ 19011 ^AlSfe P XI 

m me\m oissks ^p^sch ao. ae ^^21 mmw 721 ^^^13 §^w. 

& ^A|0||2J ^<M^|0i|AH^, J3ICH BXK606)^¥Ei HI 01 £!s(QPSK/0GPSK 2^ ^5) CNM £J^s h ^^ 
Mi, QPSK <M^2i flS Q|0|Ei(D(l))3 Gil 0| P (D(Q) )2J &0ISS 4^ H 
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D. 

^, pxis na sis(6oo) x^-iiou, i. q at xhwsi ciioipoii ¥3nt 3321x1 01 ¥S <yi»5^ 

315^01 ¥0)SCH SICK DP-AH.-SS gt<N2SAH QPSK SEfe OQPSK Si S OjS s§ A^tt 33 £! 
XIS Xh#g3)| gsitt 4= SIP. 

01 Oil D>£>, §<y 3|3|°1 ilK, H^dl sat 9011 ¥3^01, H(iii)3|^sf£ iSSD. 
(6IAI0II 9) 

£ 24fer ^ Al Oil 9011 a& ^<M3|°| sajsoiD. 

e ^A|0||2J ^<M3|0||AHfe, ^ A! Oil 50IIAH M<g&, £ 20011 3|XH@ PXIS §E|1 Ahgttj& =AI 

oil, ^gwi i, q 2i xh^°i axis 3H 311 4*e AiAizt2s a^shfe mm&a. oioii my, 

I, Q 2i xHy°| <mssj ^ 0 |£s Q Xim XJl&Mm 4- S!D. 

SAH bh2|- «0|. £ 20011 J\7j\S P IIS HEIt, I , Q at *Hy°J QIOIHOhP PXIS IEI 

3)l4-(hi1~hi16, hq1~hq16)e Mii 4» SiP. 

S UAIOHOflAHte, ^ xHy°i PXIS HP 31l4=(hi 1 -hi 16, hq1~hq16)» RAM(706)0|| ^X|AI3 =3, ZL 
^XIEIOI 91^ 2t 3(14=8 3|°j £IS(724)g 0IS8KM ^A|S E|EK)IM8h£* SQ. 

^, oi= 2» as?i(722)fe, i, o 3i xm°i 6ja°i oi=(a=ms ssstot, n xmou 

<ms(0| = 2.X\ <Ml)i #§!&D. 3«4* #S s|S(723)i=, 01= 2X1- 6!Si ^tlohOI, 3 01 s 2x1- 
S ^AI3|3| 5H5H S!2& PXIS SP 3«4-°l ^S5! PS, 3 3IEJ SS(724)WI St£&D. 

3ISJ 2|S(724)fe. tUS PXIS HP 3H4=S, PXIS HP S|S(700)°I LH¥0I| Dh^a RAM(706) 

oil 3ia»K)i, pxis na 3i^« isiiea. 

oioi op, pxis ia ss(7oo)°j, i, q at xhs°i qioips xnaisfe 01=01 aastoi, at 

M'dBl ££1 &!2°| 01= 2x1- M§0| 0I¥CH5!P. 

0|£f 301, £ 24°l ^d3|0)|AHfe, PXIS S9(700)£h D/A ££h3|(506, 507) ». S^M H9(508, 
509)2h, mi £231(510)2*. 0|= 2» S#3|(722)2t, 3)14= S|£(723)2K 3|gJ S|S(724)S 

£11= ¥(H) ¥M3* PXIS SP s|S(700)fcr, 01 ¥ flS 3S°I f5 0|=§ S§8U= 

men® aoi.'i, o at %mo\a pxib ig siei ahasjfe =psoii sioiAHfe, at pxis spbi =^ 

»«I01I ^tOia §01 giU, EES ?S°l MSSfM S2H8h3| MSOII. Oiae ¥ 91 « XHIOiS ^SSI 
5!^ ^&^8^P. 

^, e ^AIOIIOIIAH AJSSJfe PXIS ^P(700)fe, 2 xH^°J QIOIPM PgSfShOl =A|0|| xH£|^ 4= Si 
3, SEff at xH^SJ QIOIPDhP PXIS W& 3)1^8 «3St 4- SPI HHSOII. I , Q at xHy°J s<y Ql 01 
9011 CHShOI OI^S ==8h31l Shfe 331 S§ ¥ XilOIS gOI8^3^| ^Slt 4- 3S0IQ. 

OIOII Sid 3|3|°| ^isl, XH^dl S^sfOII ¥3hSh01, S<M #§2J If^E 1§8Q. 

(«A|«| 10) 

5. 25 ^ Al Oil 10011 ae ^iM3|2J M^SOIP. 

£ 252I #d3|0)|AHfe, ^IIh4-^l^ 4f0|& 4*^2| ^S8h3| floHXH, 1/2 M4^3|(805 , 806) 5f Dl^ 

SO] SIP. gJ^ BXK804)0||fe, 32.768Mhz°J D\& CKA3h gJ^S3, 1/2 M4O|(805 , 806)fe 

oi 3is g^j cka« s^shoi ±m ^m^°\ mmm tM&m axis ig sis(8oo)s issq. 
pxis sp sis(8oo)fe, A^s8te s&|o| ^Ei^m &mm ^ si^ 3i^s ieks 21011 3iina 

SP)SAH, SJ^Sfe ^4=2) 5=h #011 AH a^2J 21 &2tmo\ CI XI g- iEli XHPM ^S&P. 

S 4iA|0||2| ^<M3>|(H|AHfer, PXIS 3P°| =^t =5f ^SEOII S>^3iLh, Zl 

4^3 SS2| S^ajfe ^1^22, X^S31I PXIS 19 U1¥ XHdl ^§8^3^L^ ohfe 33 

01 S0I8W @P. 



e ^ k S0|| 0}e3, CIXIS £!SS x(xfe 4 OI4t2| X^4-)bH e^8K)| HPSfe D\^m XH^bl 2 

^SOISAH ^§°J CIXIS ^P SI 4^1 PXIS §E|i ?H|ff S>J SXPh SI3SIOI, 0| CHI QJP, PXI 
S 01= S<M0|| AtStt 4- Sit. 2^, H^UI S^§0|aAH ^^oj g< y 

@P. 

oi^, s gtaoii ^aioiis mz,o\o\ ssshafeai. s iss 012011 &iafe 201 omei, 01 

£H3hXI ggOl 3^3>P. WIS =01. 4t^& ^AlOIIOIIAHfe, 4bH SiKa^S x=4)°l PXIS SP 

S Al§8(2 SlXiei, 4nbH SLUnS 2 OI4t°) XhS4=)°J PXIS ^POIIE e iS§ 5j§olb 3301 31^ 
8FP. 

S ttasi PXIS ^<i!3|°| CH^ Ulef 19 0I2I0II, WIS 12 aaiblS sf4f <hJSS H 

2J8fe §EI S0||£ ^£1 Ahglt 4- SICK 

S. S fig, 199713 12H 20a0|| S!S0|| sg) ^gj fll 97-3652872 I998t3 12H 4g0« 

^81 #S! XII 98-3457662 Oil 531512 Si°ffl. Zl 2= LHgS ^ SAilAHOII a&SOl SID. 
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(57) g?2l g& 

m=?m 1 

M^g x(xfe 4 0\&°i §402| xbH FIR(Finite impulse response)!! CIXIS S H (Ml 21 01 AH, 
SJ^ QIOIEIM SA|^°S ^XlShfe QIOIEI &X\ SIS2K 

oi Qioie &x\ si son =sj& oioia?h sxiaoi ^izj- saoii, n qioieib x3H2i ahs d§ 

t!S SSOII, AIMS gi|2£ MHHShfe QIOIEI SbH3|£r, 

^pi aioia sdH3i^¥a Aiaasiss m^as= qioiei ^oii cHShoi ±m°i z^m ma\s^ 
a& sis 

5 SifSfe cixib BEI. 

m=?w 2 

eetS x(xfe 4 OI4f2| §4*)2| xbH FIR(Finite impulse response)! PXIg- BE|0)| 21 01 AH, 
AIS.IS CHOIEPh iJ^gfe m(mg 2 01^21 X r a40B2| Xia3|21, 

01 Xia3|2| at Eh°S¥EH g^S *^Bte m UIM2| QIOIEH SJ^°£ 8r01 , gJ^3 QIOIEIB 

x3H2J B§! &XI- ^I^OII, &D\ 4|5§ aiXIAEH ^m4»2l xdH2| ^Itt^S AIMlf3°S fi^Shfe, 

m3H2| QIOIEI MWPISh 

£r3l QIOIEI MbH^I 2|2|°l 4r3l x3H2| EW£¥EI QIOIEI 2^210)1 C| XI i? SEH 31I4=S s 

tfSrfe (m ■ x)3H2| 

01 (m-x)3H2| #<L^|S¥E| A|S»ajo^ g^gfe Q|0|6I g, E10IS°£ SIS g§SHfe m3H 

2| Gil 01 El 31 £|> HttS[\= x 511 S°l 

B SBSfe axia II El. 

m=?m 3 

XII 2 SOU SI 01 AH, 

&3| QXIB HEI&, CIXIS 4S0II HIS en 81! °| QIOIEHS LH^(ftif)Ste HIS Ul&Sa CI II 

m it Ei. 

pxia bei ji^hoi • ^Q\m(mM&)°i =p«oi2, s=e aysoi x(xt 4 01^21 § 

4021 xbH FIRS C|X|g gEHOll 2J0UH, 

AIEJS QIOIEI 31- ej^Sfe, n(ng 2 0|&2| ^4=) B2| XI 2 OI¥01X|fe XiaDISr, 

&3I n B2J X| a fi^S Ol^OIXIfe XI33IB, n/2 B12| xia fi^£|- (n+1)/2 BMS| XI a fi^2| 3 
8 r 0l CHS°S & S^OII, AHS atlfe aSS| XI 2*31011 215= »2| 

XI a fi^£¥E| SIS M^Sfe 23H2J QI0IEI3I EJ^aCH, 2| QIOIEIS 4^1 XI35I2I = » ^Hh 
^2| xbH2| ^m^S. x5H°| BXIOII AIMi?2!°S S^Sfe (n/2)?H2| Q|0|E| MbH^ISr, 

&oi °^xr-^aiS2i axis mt\ 3ii s sb^si ai^b ^xisi^i at 3114= sxi m^vt, 

4^1 QIOIEI MbH3|S¥EI S^afe QI0IE121 zt^OB. CHgShfe QX|» S El fll^M ^^Shfe 
31 

B S»8hfc PXIB BEI. 
S^?& 5 

PXI& fiEl 31^801 ¥^X\ -^01^21 ^013, S£et SZhBOl x(xfe 4 01^21 §^)a xbH MZ!- 
FIRS QXIg SEIOII SiOUH, 

Aiaia ctioia^h gj^afe, n(ns 2 01^21 ^4^) &21 xia s^s oi^oixife xia^iah, 

2J^4=a S^4^2| 01 3>t 2:xa, (n/2)3H°| Q|0|E| Smi\2l, 

■ ^chssi axis- heh 3H4=a g §&h2i y\^m sxism ai^ 311^ #xi sisa, 

4^1 (n/2)3H2| QIOIEI MbH^IS¥E| S^Bfe QI0|E|2| 2|^0II. CDSSIfe CI XI & BEI 311 4- g ^ 
<yoffe (n • x/2)3H2| ^<M- S|S2f, 

01 (n ■ x/2)3H2) ^ih3|S¥E| A|S§f^°S S^gfe QIOIEI g, & 01 SOU SIS ^§^afe n3H 

2| QIOIEIBIEIS 3r6>3rfe, (x/2) 3j|g2| 

m saw, 

4r3| (n/2)3H°J QIOIEI MbH^I 2J2|0Hfe, 4^1 n &2| XI S 3.±S. OI¥CHXI^ Xia^lS, n/2 BHH2I XI 
a fi^£r (n+1)/2&«H2| XI a S^2| §6121 8rOI 3? CHSOI 3 ¥0)1 AHS 

sxife aisj2i ?ixi & 3ii on sife & ^2j xia h^s^ei gas abater 23H21 QioiEi^h ej^a^. 
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0| QIOIQ SHIPIOII gJ^@ e.^°| QlOI&fe, 43I -H5§ Sl\X\±& = 5f ^H^H| xbH£l ^Itt4-S 1 

hwisi sihs^a x &w°\ ens irsioi Aistr^s ft^aoi, d= 

z*2i ciioiafe, 431 xis:>i =sf ^m^2\ xbHai ^m^s, x e<«H°i mm exists 1 >*wi°i §5< 
E+xm ssioi aisss s^afe pxn ijei. 

6 

PXIS 19 fll^gOl ^Xl • ^CHS°J H40I k(kfcr ^400IS/H SZfSOl x(xfe 4 014 

°l §^)£J xbH FIRi! GUIS SHOII SiOUH, 

m 1 m^oii musm sis sj^a^ hi 1 qioiei gj hi 2 3ns°i qioiei*, 431 hi 1 mmsn 
2bH ^nm^ei hi 2 e^oii simskm jhchs assist pgsi sisa, 

4^1 XHI 2 M^OII g^lSKJI g^Slfe (2-k/x)B°l X|°! fi^S Ol^OiJIfe XI2?|2h 

(2-k/x)B°l X|£ fi^S OI^CHXIfe XI^^IM, n/2 3IH°J X|£ 3.^2} (n+D/2BW12l Xl£ B.± 

^ m^mm §a°£ Jt? chsoi s^m msm s^oii /hs axife chs°i ^ixi ^;hioii 21 {= m 
xi°* fi^^¥6j sis s^afe 2:h°i Qioias skx, ^ 2m qioieis, 4^1 hi 2 mm°\ 

2\i\\°i ^m^S. 23H°I BX\0\\ AISS3°S SbHSIfe, (k/x)3H°l qioiei mmj\si. 

401 ■ ^chsjsi axis m& g aejsi 3ti^em ^11 311^ sxi sisa. 

#?i qioiei sdipisi 401 ens^a #^iafe qioiei°i ^oii, aiggfe axis heh 3ii4=« 

^Sfe (2-k/x)3H°l ^3|2h 

^°s¥ei ^^a^ qioieioii aimcx, 431 x\\ 1 3iia°i qioiei % 431 hi 2 3iia°i qioi 

El°| 2|^°l ^401 ^XiaE^ 3>^<^^ 2*<M-S ±Jf!Slfe ^4=21 

s sifsn= pxis as. 
m^m 7 

HI 6 9011 2! 01 AH, 

431 QIOIEI SHH3ISJ 2t2|S, HI 1 mm 3X1 §J HI 2 »^ Bill 3IXI01, gj^ QIOIEIS #3| 

hi 1 mm e+ x^c^l #^s^ s^oiife ag^°i ei^ qioieim hi 2 &xm\ m^mn, se& 4^1 e 
^21 ej^ qioiei* hi 2 mm e»oii s^mfe s^oiife 401 o-e^si qioieis hi 1 mm &xi- 
ail s^shoi, oiae ai»» s^s a^ote axis hei. 

8 

HI 6 »0|| g^Oi/M. 

^3| HI 1 31IS°l QIOIEI Si HI 2 3|| S°| QIOIEIfe, ?|^ SS^OIIAI ^52 ^^3IP^ SSSte (31 01 a 01 

n. ^4*21 ^it^ife, 4,01 2f 5jig°i qioiei mn. sflph sxias^, 401 #toi°i 2|2jo^~ 
ei a^afe qioiei£| ?i<ys ^issfe pxie 

m=?m 9 

HI 8 9011 Si 01 AH, 

4 k 3| HI 1 QIOIEI S HI 2 3)|g°l QIOIHfe QPSK(Quadrature Phase shift keying) £! 

£°l ^im QIOI El 21 S# QIOIEI &J PXIS SE1. 

10 

HI 6 9011 &!0I AH, 

U3\ HI 1 31l§£| QIOI El Oil CAsl HI 1 PXIS IS El mm tlsiSi HI 2 31IS°I QIOIPOII HI 2 

pxis ^ei tisi sdisfe sa 

01 S£.| SI SOII 2I5H SEJS 4 h 3| HI 1 PX|S gE| S§! t!S SE5= 4,^1 HI 2 PX|S 3EI mm <i!S°| 
fl^S SS»0|, 01 CHI OBI HI 1 SI HI 2 PXIS 1E| i]S£| ¥l4 h i§ SIS 

M CH SffSlfc PXIS gEI. 
11 

HI 10 »0|| 2J0IAH, 

9\U 5§ SIS# g^ShOI ¥1^01 5§S HI 1 SEfe HI 2 P XI S gEI t!S£t, ?|^ 51 SI 
S« S^SHI Sf^ HI 1 £fe HI 2 PXIS WE\ mm t!S § 01!= Slum (MSj^o^ s^s^ ^eh^i 
M CH S9Slfe PXIS SEI. 

12 

HI 11 »0|| SiCH AH , 

&^l XII 1 * XII 2 PXIS HEH mm t!Sfe QPSK(Quadrature Phase shift keying) Si <ys2| 

sji3 It « SOU CHSH PXIS gEiU§ ^AISIOl gOIXIfe <MS0|3, UD\ 6JSJ5I0II B|6H QD\ 
m& 5§ SISM 3^51 XI 431 HI 1 SEfcr HI 2 P XI S gEI ^^iSIOI, 0QPSK(0f fset 
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Quadrature Phase Shift Keying) a^ M^M FIRS CI XI S aaS¥a m^A\d\^ PXIB WE\ , 

m=?9 13 

QXIB WE\ 3||^aoi * ¥CHS°I ?SI ^H, S40I- k(kbr ~^)0iaAH, M^SOI x(xfe 4 01 

Ahoj §^)oi x y H azj- firs pxie saoii sichah, 

xhi 1 rn^ow s^iskm Ei^s^ hi 1 jihsi qi oi eh §j hi 2 *ia°i Qioias, hi 1 s§tsj 
2bH ^m^ei m 2 s^chi s^ishoj ihchs psaste oss- asa, 

401 hi 2 m^ou mi\»o\ s^ste (2-k/x)&3 xi a oi^oiii^ xia^ia, 

(2-k/x)B£| X\&D\m, 1/2BHH2I Xia S^£f (n+1)/2Bffl°l XI a fi^SI S^SM §&^S a 
¥ CHS i^i 0\^^m & S^CHI AHS CHUSj flfl &3I0II e ®2\ IIS S^S^a g 

H£ MSfe 2DW2\ QIOIEig SJ^o^ wo) t ^ gjq QI0I9M, 6PI HI 2 2bH°i 4^IIr^S 2JW 

°J »2j BXKHI A|Slf2|2S SbHSte, (k/x)}fi°1 01 01 a SblPISh 

m\ hi 1 jih aioiaa xnaoii oima^ pxis a a ji4*S£/d, 401 ^» • ^chuhi cms 

31 4* S § a^ai fll^M sxionn 21 HI 1 314^ ?>X| 

HI 2 3||S QIOIEj^J xHdICHI 0|g£J^ C| XI m WE\ 3J|4^SA1 , ^^X\ • ^CH^Hj C| X| m ME\ 

314^ m mm aysi ^i^s sxishq at hi 2 314* «xi asa, 

Ah^| ! 5114, o X[ ^xishq & fe ci xi & 19 si 4- ^ 4^1 hi 2 31^ sxi as:n ^xishq 

2irr PXIS 19 3I4> S CH^ HI 2 g£|°| 2bH ^Hf=£°J M^jOil S3 1 81-01 m 

^o\tz ax\m aa &m gsa, 

HI 01 a ^UH^ISJ 40| BXhS^a M^Sfer QIOIHSI ^011, PXIS IE] ^|=^S ^<^6fe 

(2 - k/xpHS 

2|^o^« a e^£i^ Qioipoii oishoi, &oi hi 1 flia^i dioia a &oi hi 2 ^i^si qioi 
a 2f^o| =^j^oi ^xiat^ Diti a^a Aiasht ^^^j p^i 

• sssfe pxiir Ha. 

g^S 1 - 14 

HI 13 S^Oli S^OjAH, 

Ahji xii 1 ^i^ ^xi ^ hi 2 ^xi m^Jt ^xie^ c\x\m ua ^i^oiM^r ^1- 
*e qxib aa. 

15 

HI 14 S-Oil 2*101 AH , 

^2011 □§ a pxiir aa 6i#afe 31^ asa, 

01 fli^ &m m^o\\ 2\dw cixim h aa m^m m\ hi 1 as hi 2 314* ^xi a^oii ^lamfe ^i 
^ ^iej as 

s a s^sfe pxi* aa. 
a?» 16 

Qxia- aa ^14^^01 ■ ^o\m2\ =?%m ^, ^4-^h k(k^ ^)oi£ah, aasoi x(x^ 4 01 
Ahoj §4,) 01 xlJH firi pxia aaoii sicn ah , 

hi 1 e^ioii mi\mo\ si^ ej^£I^ hi 1 jihsi qioi a ^ hi 2 ?ii^3j Qioia«, 401 hi 1 mms\ 
2uh ^n^&i hi 2 M^oii ^^imoi in chs p#^sfe omm m^s}, 

4^1 HI 2 e^lQil Wimo\ S^Ste (2-k/x)B°l Xia^l£K 

4^1 (2-k/x)B£| Xia^lS, 1/2BMSI XI S S^£ r (n+1)/2BW°J XI 2 fi^HJ g^jog s 

^ chsoi msm s^oii ahs axi^ chs°j ¥i xi a^ioii ^ &°\ xia s^s^a s^s 
e^a^ 2jhhj ciioias s^o^ SK)jf 21 oie* Qioia«, 4 h ^i hi 2 2hh°j ^n^s 2:h°i « 

BXKHI AlStt^SS ^HHofe, (k/x)5HS| QIOI a ^bH^ISf, 

Ah^i ox fl . c>chuoj pxib- aa ^114^^ m mm a&si ^i4^s sxism at ^ sxi ^is£r, 
4^1 qioi a ^biPi°i 401 Bxhs^a e^a^ gioiasi ^^oii, aisste pxia- aa x\^m 

zt*t $^8Ft (2-k/x)JH3 ^4^1^, 

$*^|£| ^2t2£¥E| QIOI a CHI CH6f01, ^| HI 1 QlOia 91 &^l HI 2 *|HS| QIOI 

a 2t^si ^^j^oi ^xisee^ a^s ^ssh^ ^4^ 

4^1 HI 1 c£bz HI 2 m^m tt«A|9|fc *6BP|S/H ( »4BA|3lt M^I°J ^n^M a» 

Am 4 ^ 
m st^efe pxib aa. 
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17 

M 16 SOll 910\M. 
g^U" 18 

4oii ^ixhs axis HPS 3ffe S£! SX| . 

19 

pxib £^ <ys°i §3 £^ 2|jn «s <ys}i- sn^ ej^s^t, n^g- gchi ^ijhs axis m 
as, 

Ol CIXIB HP^¥P S^ISfe S3 £1^011 CHe[ PXIB HP Us.9i 3^1 ^ IQ 3^ 

Oil CHeh PXIIh H EH <!i!s°i OhtfSZl tt^L^ HSofe 0/A fflS3|» f 

^ o/A es^is^P ofysn <ymo)i chskm *iAmt= ^^^i 

« Sl^fb B£l 3x1 . 
20 

S^S 11011 3IXH9 PXIi^ HPS S&Sffe mM 3x1. 

21 

c\x\m <ys°i g Af ^ £im.2t &m &m.Dt ej^s^ m^m now j\xw<b phi m 

oi pxiir hp^¥P a^a^ 3?i §3 <ysoii ch» pxi» hp » 321 3^ 

cHi o\m ax\m hp <ys°i at^s ohwsn <yss essfe d/a B«K?i2h 

^ d/a ^^i^ei e^a^ o^^zi ^jt5j 2|2|on chskm sjs m^m ^Aiofe si jn ss^ia, 

^jjn <m^oj ^^sj oi^ ^x^s s^sfe oi^ 2.xt &mj\2\, 

321 Om 2.xm O(zero)^^ 5|-£^ f P XI IT ^P 3H4>» ^i5[b 31 4^ ttm m^2\, 

^SS PXIB HP 3^1 PXIS HP°J &0| XH1 1 S HI 2 314^ ^Xl Sj^Oll UlgJofe 314^ 2| 

ej 

m sssh= mti 3*i . 

22 

16011 pxis me\m sssns s<^ 3x1. 

S^FS 23 

p xi m <ys£i §3 as ^ijh Aim^h ej^s^ s^ps 16011 ^ixhs p xi m h 
ei a, 

01 p xi ir iei^^ei #^31= 401 S3 3^ <msoii cn^ p xi m me\ ^ ^^1 ^im 

Oil Q\m QX\m ^P ^1^°J 0^ h ^3 a^Sfe D/A ^^^|£K 

^ D/A ^i^l^El #^£]^r Ohb h ^3 <M^01I OimOl ^§£J ^Alofe ^^^l 
S StSfb e^i 3x1 . 
§^E h 24 

o\J\ 1 t ^^Ai 2, 3, 4°l ^ Si H(z)^ UQLJIb P XI m Mm xHEIg A| 

, ^g^o^ 4^^ai sj.^ h(z)^ PEim^, ^4 - ^puo] g 

firs p xi m we\m oise[ p xi m &m. x-\z\m umm^ p xi m tim. xhei «^ . 

(^Sj-AI -J) 

H(z)=h1 +h5z-4+h9z-8+h 1 3z- 1 2+h 1 7z- 1 6+h2 1 z-20+h25z-24+h29z-28 

H ( z ) =h2z- 1 +h6z-5+h 1 Oz-9+h 1 4z- 1 3+h 1 8z- 1 7+h22z-2 1 +h26z-25+h30z-29 
(4,^ai 3 ) 

H ( z ) =h3z-2+h7z-6+h 1 1 z- 1 0+h 1 5z- 1 4+h 1 9z- 1 8+h23z-22+h27z-26+h3 1 z-30 
(4,0^ 4) 
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H ( z ) =h4z-3+h8z-7+h 1 2z- 1 1 +h 1 6z- 1 5+h20z- 1 9+h24z-23+h28z-27+h32z~3 1 

B, 11 iy 4^*J 4 oil 910\M, h1-h32fe CI XI W US 3I^M UBLfllQ, z-1~z-31S 

2>2Jr X]\ 1 XI XI2-HI 31 X[ x\&m UEfy. 

m=?m 25 

SPI ^^ai 7f ^shAi 8; 4,shAi 9( 4,s|ai 10 oj 2| 2i H(z)^ UEUHfe PXIIT £Js> aHBIM A| 
Ajfysho^^ ^^^o^ gp| ^h|ai n oj aB H(z)^ UEHflfe, ?CH§°J ^ ^ 

firs p xi m we\m o\^m c\x\m ^ xizm ummtt c\x\m tim. xhp »b. 

H(z)=h1+h2z-1 +h3z-2+h4z-3+h5z-4+h6z-5+h7z-6+h8z-7+h9z-8+h 1 Oz-9+h 1 1 z- 1 0+h 1 2z- 1 1 +h 1 3z- 1 2+h 1 4z- 

1 3+h 1 5z- 1 4+h 1 6z- 1 5+h 1 7z- 1 6+h 1 8z- 1 7+h 1 9z- 1 8+h20z- 1 9+h2 1 z-20+h22z-2 1 +h23z-22+h24z-23+h25z-24+h26z- 

25+h27z-26+h28z-27+h29z-28+h30z-29+h3 1 z-30+h32z-3 1 

7) 

H ( z ) =h 1 +h5z-4+h9z-8+h 1 3z- 1 2+h 1 6z- 1 6+h 1 2z-20+h8z-24+h4z-28 

(4,ShAl 8 ) 

H ( z ) =h2z- 1 +h6z-5+h 1 Oz-9+h 1 4z- 1 3+h 1 5z- 1 7+h 1 1 z-2 1 +h7z-25+h3z-29 

9) 

H ( z ) =h3z-2+h7z-6+h 1 1 z- 1 0+h 1 5z- 1 4+h 1 4z- 1 8+h 1 0z-22+h6z-26+h2z-30 
(4,shAi 10 ) 

H ( z ) =h4z-3+h8z-7+h 1 2z- 1 1 +h 1 6z- 1 5+h 1 3z- 1 9+h9z-23+h5z-27+h 1 z-3 1 

E+, ^s^ai u qj ^svai 7 ~^ai 10CHJ 2*101 AH , h1-h32£r C\X\m WE\ Hl^M UEfUIQ, z-1~z-31^ 
a*^, HI 1 » XI 2 -HI 31 X\ X\&m UE}\£. 

m^m 26 

^eh ioii SAia^ 4^^ H §j 15°] ^ 2^ h(z)^ uehh^ ^ p xi m m^l xh ai 

PMCHI , B\D\ ^EH 2 CHI SA|£lbr ^ai 16 qj =a^ai 17 oj in 2ir H (z)^ UEUHfer Z| C| X[^ 6J 

^ XHE.IM ^ gn^ MISSUS, 

Om0\\, B\D\ QEM 3 Oil SA|£J^ 4^A| 18 §i 19°l ^1 £^ H(z)S UEfLHte ^ QXie <M 

PMCHI, B^l &EH 4011 SA|£Jb ^^A| 20 ^ 4^^j 212] at 2^ H(z)^ UEUHfe ^ P X| m M 

s aHe.is ^ Bismol , 

01 Oil Ef^K ^i2j2S, ^^^! 12£] 2^ Hi(z)^ HAIS^, ■ ^CHHHJ ^ ^P^M 

FIRS P XI m WE\m Olgef P XI m tim. XH d| £f , S^l 4=^^ 13°J &^ Hq(z)^ SA|£J^ ( 

• ^ch^sj n ^gm firi p xi n- ^pm oige^ p xi m tim xidis ^m^. Mmm^ a xi 

^ XHP ^S. 



(^EH 1) 

H/\z)=/?i +h5zi-4 + h9zi-Z + h\ 3zi- 1 .2 + /? 16z/- 16 + /?12z/-20+/78z/-24+/ ? 4z/-28 

/Yc/( z) = // 3z^/ - 2 + /?7 -c/ -6 / 7 1 ] r ^- | 0 + // 1 5-^/- 1 4 + /? 1 4zt/- 1 8 + h I Ozcj-2.1 +h6zcf-26 + h2zq-30 

(6fEH 2) 

Hi{z^h2zi~ l+A6zr-5 + /?10z/-9 + /;l 4z/- I 3+M5z/"- 17+/? 1 lz/-21 + /z7z/-25+/?3z/-29 
Hcf(z) = h4zcf-3 + h$zcf-7 + /i\2zc;- \ 1 +/?! 6z<7- 15 + /?1 3z^/- 1 9-H/?9z^-23 +h5zq-21 + h 1 z^-3 1 
(^EH 3) 

/y/(z)=/?3z/-2 + / ? 7z/-6+//l lz/-:l04-/7l5z/-144-y^l4z/-18 + ^10z/-22 + / ? 6z/-26 + /?2z/-30 

Hq{z)=h\ +h5zcj-4 + h9zq-S + hl3zc/- \2+hl6zq-16+hl2zcf-20+hSzq-24 + h4zcf-28 
(4 h EH 4) 

Hi(z)= h<\zi -3 + h8zi-7+h\2z/- 1 1 +/ ? 1 6z/- J 5-^/? L3z/- I 9+/?9z/-23+/i5z/-27 + A lz/-3 1 
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Htftz) = h1zcj- 1 hdzc/S -+- h I Ozq-9 + h \Azq- I 3+// 1 5xc/- 1 7+ ft I l^/-2 \+ ft7zcj -25 -h /?3zc} -29 
9, 4^ai 12 ai ^o^ai 21011 910\M , h1-h32£r ^ CI II m H9 UEHHH, z-Wz-318 ^ 

21, hi 1 » xi a -hi 31 » n^e uaa. 

tO= 1/4. 096MHz 




(a) 




(b) 




(c) 
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'1" 



101 



&EH 1 



102 



103 



"0" 



^ h2 h3 h4 

"W1 " "r*" 



104 



&EH 2 



&EH 3 



'hi 
101 



102 



103 



h1 V 1 h3 V 3 h4 V 4 124 

O h2 "0" "0" 



104 



'0 M O" 

101 



1 1 1 



102 



h2 



103 



"0" 



h3 



113 



h4 



104 



114 

Y 



124 



, 123 „ . 
h3" "0 



"0" "O' 
101 



hi 1,11 



4£? 



"O** w 1" 
103 



1,13 



h2 V 2 
T^121 1^122 TV 



LJ04 



h4 



'124 



123 
0" w h4" 
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~B4 




1^1 122 123 124 



o c o o 

OUT1 OUT2 OUT3 OUT4 




39-22 



:B6 



^H^o]^ 1999-0063251 




39-23 



S3>H mo\ m 1999-0063251 

~ei7 



do 



Q 



6 1112 91 27 zlr 




2122 



(a) 





: h2-h31 


;h10 


= h23| 


h3 = h30 


| hi 1 


= h22i 


H4 = h29 


:h12 


«h2l! 


! h5^H28 


;h13 


=b20l 


j h6 = h27 


hl4 


-h19i 


! h7=h26 


h15 


= h18i 



h8 = h25~ M 6=^hJ 7 

(b) ~" 
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DO 



1 1 



D 








< 


' *U^r 






D 




2 




3 












18 










40 41 42 43 



6 0 6 O 

OUT1 OUT2 OUT3 OUT4 
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IS 01 m 



o 



1^ 



o o 

35 0 



CJI 

o 

09 



:Bf2 





OUT1 


OUT 2 


OUT 3 


OUT 4 


&EU 1 


DO*h1 


0 


0 


D-7*h4 


#EH 2 


0 


D0*h2 


D — 7*h3 


0 


3 


0 


D — 7*h2 


DO*h3 


0 


&EH 4 


D-7*h1 


O 


O 


D0*h4 



(a) 



CLK1 
CLK2 



OUT2><^ 
OUT3><^ 
OUT4j><^ 



#EH 1 



OUT1> < j?fi > < 



X 



X 



t1 



&EH 1 



H 
L 



><ZHZ>< 



t2 



&EH 1 
L 



X 



>< 



t3 



>< 



><ZHZ>< 



&EH 1 
L 



X 
X 



> 
> 
> 
> 



t4 



t5 



(b) 
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"DO" 



"DO" 





O 




o 




r ' 

1 1 

20a J 




1 





30 



hi 



h2 



h3 



20b 



h4 



OUT! OUT2 OUT3 OUT4 

(a) 



Xl53<5oX 



30 




40 

l-7*h1 
(OUT1) 



Q0*h2 
(OUT2) 



/ l h 1 | h2 h3 h4 

40 41 42 43 



Q-7 * h3 
(OUT3) 



43 

IO*h4 

(OUT4) 



(b) 
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301 $101 
DCI. Q)C^ 



CLK 



D Q 
>CK 



6102 



D Q 
>CK 



61 16 



D Q 

>CK 



6201 1 6202 6203 6204 



D 0\— 
f>CK 




J 6402 J 6403^j*6404 
OUT1 OUT2 OUT3 OUT4 
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CLK 2 




6202 
GJHIJI 6203 
43 HI 3 1 6204 



#EH 1 ^£H 3 &EH 1 ^EH 3 

2 &EH 4 #EH 2 #EU 4 



CLK 2 



/ \_7 



6202 
£jB|3l 6203 
^jSJ^I 6204 



iUge 6101> <~ 10 ><" Q0 > <f II 
6201 




><Z5Z> 



#EM 3 



CLK 2 



^eij^i 6201 

£e« 21 6202 

tieO 6203* 

tiei^l 6204' 



4 



&EH 3 &EH 1 

&EK 2 ^ED 4 &EH 2 




(c) 





OUT1 


OUT2 


OUT3 


OUT4 


&EH 1 + 3 


IO*h1 


Q — 8*h2 


Q— 1*h3 


l-7*h4 


&EH 2 + tfEH4 


Q— 8*b1 


IO*h2 


l-7*h3 


Q-1*h4 


&EH 3 + &EH 1 


QO*h1 


1 — 7*h2 


I0*h3 


Q-7*h4 


#EH 4 + #EU 2 


l-7*M 


Q0*h2 


Q— 7*h3 


I0*h4 
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